FAM) 


SIMON RAMO and DEAN WOOLDRIDGE, architects of Intercontinental Ballistic Missile 


A 


1G 


NEWS AT A GLANCE 


MISSILES CONTROL 50% 
OF DEFENSE WORK AS 
... Two dozen projects approach 
production phase; component re- 
liability is key to success (page 
13)//Survey reveals advancement 


opportunity is major factor when 


engineers change jobs (page | nf 


Corporate research directors dis- 
close yardsticks for determining 
how much basic research is 
needed (page 20//hir Force read- 
ies test and training site as $'/- 
billion ICBM nears completion 


(page 30) 





Sylvania implements microwave’s newest 
circuit concept with a full line of 


High performance 
ferrite ia cme 


Characteristics up to 125” C. Amb ent Temp 
Frea R 


ssolators 


| PRET ) I | CAse I ( PMOTATOT ' HUST, IN Or Type F0977—5" C-Band Isolator 
habs for Airborne Weather Radar 


Low Power Types for 
Microwave Link Applications 


For complete details and specifications on 


these Ferrite Isolators write Dept A-20-8 
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tronics march technical 


It’s the first IRE Show in New York’s 
Coliseum and attendance will be the 
biggest ever. Everyone with a stake in 
the electronic industry will be there 
March 1&th to 21st for the 1957 edition 
of the Institute of Radio Engineers 
Show. Engineer or salesman, elec- 
tronic designer, technician, manufac- 
turer... they’ll be there to see the 
latest equipment, circuitry, compo- 
nents and materials. 


And before the big show, every im- 
portant man in the electronic field will 
be studying the March Ist Technical 
Edition of ELECTRONICS ... and 
buying from its advertising pages. 


visit your electronics representative at booth .. 





edition is the big IRE Show Issue 


This pre-show issue is important to 
the entire industry. 


IXxhibitors insure wide attendance at 
your IRE Show booth through the ad- 
vertising pages of the March Techni- 
cal Edition of ELECTRONICS. Show 
off your new products and preview 
your IRE booth in your selling mes- 
sage. Now is the time to make adver 
tising space reservations for this all- 
important issue which will be referred 
to before and during attendance at the 
exhibit and throughout the year. 

For non-exhibitors, this carefully-read 
March Technical Edition of ELEC- 
TRONICS can describe your products 


... for it is a ‘show in print.” This 
issue of ELECTRONICS has firmly 
established itself as the important con- 
vention publication . . . the product 
show place in conjunction with the 
IRE Show. Consistent increases in the 
amount of advertising space in this 
pre-show issue from year to year 
prove this is the way for exhibitors 
and non-exhibitors to reach the entire 
industry at show time. 


You cannot afford to miss this impor- 
tant issue. Closing date for the March 
Ist Technical Edition of ELECTRON- 
ICS is February Ist for complete 
plates; January 25th for copy to set. 


electronics o « 


A McGRAW-HILL PUBLICATION, 330 WEST 42ND STREET, NEW YORK 36, N. Y. 


.. +. 4308 





-hp- K365A Isolator 


Broadband X-band 
ISOLATOR 


covers 8.2 to 12.4 KMC 


One Isolator for entire X-band! Maximum for- 
ward attenuation 1.5 db; at least 25 db reverse 
attenuation! Low 1.2 SWRI! Models for other 
bands coming soon! 


No longer must you buy expensive narrow-band Isolators 
for every frequency band you work with. The new -bp 
X365A is a true broadband Isolator—one precision instru 
ment giving you almost flat rejection over the entire X-band. 


-hp- X365A employs the Faraday principle of field rota- 
tion. Two axially magnetized ferrite rods mounted inside 
a round, vaned waveguide, rotate the planes of polarization 
45° each. This rotation, in combination with precisely lo- 
cated attenuator cards, permits forward power to pass 
almost without loss, while reverse power is virtually can- 
celled out. 

-hp- X365A Isolators are precisely machined and finished, 
yet ruggedly constructed of top quality matertals. -/p- 
365A series Isolators for other waveguide bands will be 
announced soon, 


TYPICAL APPLICATIONS 


eel Tae 
ell 


Oscillator Tye Te) 
Arrangement for using -hp~XK365A Igolator to pre- 
vent shiftirig of kfystron oscillator frequency due to 
load yatriations. 


Seta 1 
Pred 
Oscillator 


Klystron Variable 
leis 
Oscillator eT T | 


etn la) 


Pere dg 
Oscillator 


Arrangement for using -hp- X365A Isolator to pre- 
vent mutual coupling of klystron oscillators. 


BRIEF SPECIFICATIONS 


8.2 to 12.4 KMC 


Minimum Reverse Attenuation 25 db 


Frequency Range 


Maximum Forward Attenuation 1.5 db 
Maximum SWR (either end): 1.2 
Maximum Power Dissipation 5 watts 
Overall Length: 94," 
Price: $225.00 


Specifications subject to change without notice. 
Price f.0.b. factory 


Get Details from Your -hp- 
Representative, or Write Direct! 


HEWLETT-PACKARD COMPANY 


3808A Page Mill Road, Palo Alto, Calif, USA 
Cable “HEWPACK”’ DAvenport 5-4451 


Field engineers in all principal areas 


U; Complete coverage in waveguide equipment, too! 


Want more information? Use post card on last page. 
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JOINT ventures grow 


Twin gains spark movement 


One firm has engineers 


The other has marketing skill 


Desir to parti 


development | 


1 
ipate more broadly in new mdustria 
urrently 


Lhe ( 
ticularly attractive to omp cle 


parking joint corporate 


venture movement entures have been pal 


tron) Lhe 
venture mechanism is a special-purpose corporation 
jointly owned and directed by 

Royal Pre 
General Precision 
oli Honeywell 


trom formed by 


ind 


participant 
sion, formed pi il M 
Datamat re | by Ninn ip 
iid Raytheon; Intercontinental El 
the CSI group oO rel el 


\irborne 


Bec nicl 


tronic firm 


ome of thr 
par 
( Dic 


COMMON T st yout crnture 


By combining and r 


difhcult and 


OUTCE 


participat ng companies cat re mM 


1956 
Dividends 


Capacitor Recent 


Manufacturers Price 


AY 
3'A 
26'/ 
20% 
2% 
5% 
32'A 


Aerovox 

Astron 
Cornell-Dubilier 
Erie Resistor 
Pyramid Electric 
Radio Condenser 
Sprague Electric 


*bid prices supplied by NASD and individual brokers 
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e cde clopment work that they are unable 


ing to undertake alone 


ood example of implicity and effective utiliza 


on of participating company fat ilities is Royal Pre 


| 
General Precision experienced in computer 


through work, lacked a 
ition needed to ce clop the 
NicBee 


nization but no background in cle 


SION 


hon military al 


keth 
CLilh} Ore adil 
omputel market 


marke ting org 


1\ ih ih} 


had 1 complete civilian 


tron 
Datamatic was al 


in the rowing ¢ 


produc tion 


» formed 


to ¢ xploit opportuniti 
\ union oft pect il 


marked thi 


Omputer m irket 


technical and production knowledge 


cntur 
Inter rnational 


h electromie ad 


ontinental Electronu l iy sounate 
ce 


related 


enture for wider use ren 


orporat crhture md 


| WIcTYC! il¢ 


rth ipa through 


bination, m new and te 
Ht irk 
if’ litferen ( 


orporat om 
mced industria 
Civ 


hnically ad 
both 
that 


clopment movement mter 


pout orporat venture do 


| 
ler the merger limitation pro Or of 


ivton Antitrust Act 


Coline Lilie 


Earned Per Share 


Percent 


Yield 


1956 1955 Traded 


OTC 
OTC 
NYSE 


O04 (6 mos) 
27 (9 mos) 
32 (9 mos) 
29 (24 wks) OTC 
25 (6 mos) OTC 

— OTC 
83 (6 mos) OTC 


d~ deficit 


not available 





Building plants without MONEY 


I WENTY YEAR sGO if you needed a new plant md Ilectronic firms among tenant it Roose 

ouldn’t « p the money yourse or borrow it nclude American Bosch Arma, Reeves Instrumei 
rom thre dAl Ol probably vould hha ( ind a ch sion of Spe rr\ Rand 

OST POI Ol plan until your financial i Newest and most omplex of the methods for 


] 
tance unproved loday, not only are btaimimg a plant vithout ipital 1 the ile a 


nd others willing to build vour plant but you lease-back method. Here a Orporation ells it plant 
ive difficult ( 1 h offer to selec to real-estate investors, usually through a broker who 
hatuere ! mchudimn ( ’ \ iran the deal ind the investor prompth PIV' 


thre COrpol ition a long rm lease on the plant Lh 
Wola nvestor irc usual) urance Oompa pension 


estor 


oOrporation te ( | | mid endo 


COUNNTEVUEN par) 1 il rl ii 1 hic 
Man 


MAVINICH deductible compared 
leductibl depreciation of three pel 
Recently, Penn- Texas, active in clectronm 
hip of Hallicratter r ed about 
from thr ile of its P & Whitne 
hield | ! hi in West Tlartford, Conn ind leased 
in San Bernardino ith the option of reney il 


thre pro } ti - ind IBN i] O Wave rad il 


il 


ration 


MERGERS, ACQUISITIONS and FINANCE 


Interstate Engineering, be) Segundo Van Norman Industries and Bing 
Cahf. has purchased Hadco Engi ham-lHerbrand tockhold 

neermyg and Thad ubsiciars 

Cseneral Wheels 

mide by me 


han Davstrom | nnou 


hase Ford Engineering 
\\ 

Norris- Phermador \ q 

North American Lnstruments, Alt 

cna, Calif. Mo than 


tf the clects 


National Cash Register hia Scovill Manutacturing 
1 with SEG 2 
if S28 600 
wdinated debenture 


OO hare iad I ( ryos i i Ie id 
iccount of the company and the re mider ISSU 


VEEED EES 149.000 share vere of 


fered for the account f stockhold lexas Instruments | clin 10) the offerimg x made | 1 Mor 


I An additional 30,000 shares of nuithon in notes to iquitabl Life im Stanler inderwriting group 


hnance expansion 
ployees at $15.04 per share \bout $4 million of proceeds will ind modernization pl 


plat 


ommon stock were offered to em to fall due between 1959 and 197] will | used to 


4 
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o> Digimax Dial 
For accurate 
digital 
indexing of 
precision 
potentiometers 
to | part in 2000 
Featuring: 


@ 1'/4" x 1” panel space. (3/4 actual 
© Direct reading dial 0 to 999. size) 

® Detenting in '/.-digit increments. 

© Adjustable by a gloved operator. 


b-Miniature Servo-Amplifiers 


Model 805 
Servo Amplifier 


Unique vacum tube 
amplifier providing 
output up to 5 watts. 

@ Weight: 4 oz., 
Dimensions: 1" x 2%." x 3”. 


Model 800 TRANSISTOR SERVO AMPLIFIER 


Designed to drive 
400 cps servo mo- 
tors with stall power 
requirements of up 
to 6 watts. 


@ Weight (for 6w.): 
5 oz., Volume: 8 cu. in. 


Models 806 and 806-1 SUMMING AMPLIFIERS 


Precisely add or 
subtract up to 7 input 
signals. Available 
with 90° phase 
shift to drive 
2-phase servo motors. 
® Weight: 4 oz., 
Dimensions: 2" x 2 1 


Be heration Sensitive Switches 


Precision, factory-set to 
close or open at prede on 
termined acceleration 


Transformers 
Type L-1620 — COMMERCIAL 


® Step-down voltage 

115 v. to 16 v. 
@ 400 cps operation. © Weight 4 oz. 
© Dimensions 1%" x V'/g" « V/\4". 


Type L-1505, MIL-T-27A — CLASS A 


® Voltage Standard. 
® Hermetically sealed. 


® 6 windings, 33 terminals. 


@ Dimensions: 1%" x 
V6" 0 25/6". 


Type L-2834 COMMERCIAL * 
- 


®@ Saturable reactor. 
© Open construction. 
® Dimensions: 4" x 
4° « 6". 


Type L-1570, 
MIL-T-27A — CLASS B 


© Power transformer plate. 
®@ incapsulated. 
C3" ux 3%" a 3/5". 


Type L-2769 
MCREE-553 — CLASS B 
@ 6000 v. rms. 
® High altitude— 
low corona. 
®@ Incapsulated. 
@5%" x6" « 6%" 
om Type L-2562 
MIL-T-27A — CLASS A 
®@ Filament transformer 
@ Hermetically sealed. 
@ 2 to 6.3 volts, 10 
amps. secondary 
winding. 
© Low temperature rise 
®@ Dimensions: 5!''/\4" 
a6 ig" a7". 


Miniature Amplifiers 


The accepted standard for network and 
commercial sound systems. The small- 
est, high quality amplifiers available to 
the industry! 


Broadcast Amplifiers 
Model 5116 PLUG-IN 
BROADCAST 
PRE-AMPLIFIER 


®@ Length 9", Width 
1%", Height 3". 


Model 5117 PLUG- 
IN BROADCAST 
PROGRAM 
AMPLIFIER x 
® Length 101%", Width 2%", Height 3”. 


Industrial Amplifiers 

Model 138-6 with 

INTERCHANGEABLE 

INPUT PANELS 
Length 13" 
Width 3%" 
Height 5" 


High Fidelity Amplifiers 
The COOK-LANGEVIN 
“Ultimate” AMPLIFIER 


@ Exceptional 
Class A power 
®@ Negligible dis- 
tortion, low noise. 
® Automatic 
adjustment to 
speaker imped. 


50 watts over the entire 
frequency spectrum! 
Product of the com- @ Low impedance 
bined talents of Cook plate load. 
Laboratories and @4-—6550's pow- 
Langevin engineers er output tubes. 


4 


levels, 2.5 to 35.0 g, or reer Oe ae oe ake a oe 
in-plant MIL-T-27A Test Facilities — Langevin has complete in-plant test facilities for 


to specification. 
Model 131 — 
SELF-RESETTING TYPE 
Model 132 — 
MANUAL-RESETTING TYPE 


ELECTRONICS business edition 


transformers in conformity with MIL-T-27A and other government specifications requiring 
qualification approval. In addition to all required electrical test equipment, these facilities 
include a temperature and humidity chamber with automatic cycling controls, cold chamber, 
altitude chamber and vibration table for the specified environmental tests. 


CATALOGS ON REQUEST — Call or write for new bulletins. 
Please mention products in which you are interested, 


AXSON 
NSTRUMENTS 


{ 
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“Simplifies 
assembly... 


Improves 
performance” 


SAYS: 
SARKES TARZIAN, 
INC, 


‘PART WIRE 
Vs) 


gb 


Sarkes Tarzian, manufacturers of television and radio 
equipment, use Art Wire and Stamping Company's 
special upset pins because thei uniformly high qual 
ity eliminates manufacturing problems. They say 
“Through the use of this part we have simplified 
assembly and improved performance.” 


We supply upset pins of any workable metal or alloy in 
diameters from .010 to .090. Thickness of upset flange 
on head from .010 on fine wire to .062 on heavy wire 
Flanges precision positioned 

to your specifications 


Precision manufacture on 
modern high speed machines 
resultsin uniformly high qual 
ity, lowest production costs 


t+ 
Why not let us quote on your 
next order? Send a blue oY, ) 
print or sample for a prompt ZF Ea: 


estimate. 


ART WIRE 
AND STAMPING CO. 


18 Boyden Place, Newark, New Jersey 
Want more information? Use post card on last page 
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WASHINGTON 


Department of Commerce officials estimate total production of elec: 
trome equipment and components for the first half of 1957 vill be 
»6 billion, roughly the same a during the first half of last vear 

Production of military electronics should increase moderately during 
the six months just ahead, according to the Department [he increase 
vill come mainly from accelerated production of component: ind 
equipment for the missile program, says Donald Parris, of the Ele 
tronics Division of Business and Defense Services Administration. ‘This 
vill more than offset declining procurement of other types of military 
cquipment 

On the other hand, Parris forecasts that overall clectronics manufac 
turmg and employment will show a seasonal downswing in the first 
half of 1957 of about the same size as that of last year 

Manufacturers of tv and radio receiwers, phonographs and the like 
ie likely to cut back their output during the months just ahead even 
ior than 1 VCaT avo DeCCAaus( ot pe ik mventori ( irnied OVCT by both 
retailers and wholesaler Sales of color t ets aren't likely to be large 
enough to offset this dechne 

Factory inventories of Consumer products are about normal 

Phe rapid imerease in sales of commercial and industnal electron 
cquipmcnt ind componcnt | ure to continu Parris believe LI 
anticipate dollar volume of tubes and parts to continue at about 1956 
rate Phe dechne im components used in radio and ty receivers duc 
to production cutbacks will be offset by greater demand for military 
ind industnal equipment and for repair and maintenance of the increa 


ing number of radio and tv receiver 


TAX cuts unlikely this year 


‘Tax aid for the electrom in 
dustry, or any other industry for 
that matter, is very unlikely to pa 
Congr this yea Reason: thi 
budget balancing ituation 1 
precarious that ‘Treasury Secretar 
I fumplire vill po nvthing 


that costs the 


Drive for 


t 


! 
ipph ith 


Present percent tax on corporate 
proht will iy continued But iol 0 eged Inequiti ind 
there 1 remote chance that the hardship rtnershiy vritten 
resent 30-percent rate of the first into the tax laws during the 1954 


000 of profit ma be reduced general overhaul 
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GALLAGHER COTTON MILLS 


THE ~~ 
TIALEULTL 


ANSTRUMENT CORP. ON OF ncoy 


. UNITED AIRCRAFT corP 
THe © Bivien ‘ 
Onn 0) 2 L 1 
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Glace Engineers | ae lor 
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UCLEAR ENGINEERING CORPORATION 
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. “ C wanuractue™ . 
qa act 
r 
5 
‘ 


Ce 
pee BEE 1oOGS. '" 


SSOCIATES, incOnPOoRATED 


where work and play are combined 
PROFITABLY! This fast-growing elec- 


tronic, nucleonic and mechanical engineering and 
research center of Florida invites you to join these 
major business firms who have located in this area in 
the past thirty months. Available skilled workers, ex- 
cellent schools, fine transportation make an ideal com- 
munity in which to live, work and play where most 
people dream of retiring. Write today for detailed 
literature. 


/ ST. PETERSBURG CHAMBER OF COMMERCE 


Jack Bryan, Industrial Director Dept. B St. Petersburg, Florida 
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THIS FELLOW IS TRAINED IN Your BUSINESS, His 
main duty is to travel the country — and world 
~ penetrating the plants, laboratories and man- 
agement councils . . . reporting back to you 
every significant innovation in technology, sell- 
ing tactics, management strategy. He functions 
as your all-seeing, all-hearing, all-reporting 


business communications system. 


THE MAN WE MEAN 15 A Composite of the edi- 
torial staff of this magazine. For, obviously, no 
one individual could ever accomplish such a 
vast business news job. It's the result of many 
qualified men of diversified and specialized 


talents. 


AND, THERE'S ANOTHER SIDE TO THIS “COMPOSITE 
MAN,” another complete news service which 
complements the editorial section of this maga- 
zine — the advertising pages. It's been said that 
in « business publication the editorial pages 
tell “how they do it’ — “they” being all the 
industry's front line of innovators and improv- 
ere—and the advertising pages tell “with what.” 
Fach issue unfolds an industrial exposition be- 
fore you — giving a ready panorama of up-to- 
date tools, materials, equipment. 


such A “MAN” 18 ON YOUR PAYROLL. Be sure to 
“listen” regularly and carefully to the practical 
business information he gathers. 


MCGRAW-HILL PUBLICATIONS 


10 


RADARMAN Watson-Watt returns to Montreal 


l'eRMINATING a two-year management contract between his Canadian 
consulting firm, Adalia Ltd 
Research, Sir Robert Watson-Watt is going home to Montreal. In the 
two years that LR was run by Adalia, Sir Robert served as its president 
tability is another feather 
in the many-feathered cap of the man who arrived at the idea of rad 
in 1934 by what he calls “a triumph of pure reason.” 

Many peopl have linked Watson-Watt to the empire of Swedish 
industrialist Axel Wenner-Gren, who Logisti 


Sir Robert prefers running his own how, doesn't 


and California compute maker Logisty 


directed research and de clopment LAR 


iT 


control through hi 
Panamanian holdings 
want Adalia to become identified with “proprietary hardware 

Sir Robert, who was an advisor and consultant to the British armed 
ervices during the war, was born in Scotland Ilis forebears include 
James Watt, and a great-grandfather Watson who was burned in efhg' 
for having introduced the first powcl looms into Scotland No port 
man I've fought a thirty-vears’ war against exercise Sir Robert ha 
i deep affection for music, and a flair for language, philology and 
cmanty ar play Scrabbl ivs he is consistently defeated by Lady 
Watson Watt 

Ihis interest in language almost lost him to science Nly headmaster 
vanted me to become the editor of the Glasgow Herald Ile chose 
instead, and after a year at St. Andrew 


appointed assistant to the professor of natural philosophy 


Strictly PERSONAL 


Dear Sir heap, rehable transistors, with all 
characteristu that ar 


the science 


In my opinion, the single ele ¢ variou 
tromic development that would de I ied for vaned essential indu 
thie most good for Remington rial and mulitary need 
Rand ind) the country at larg \s regard the gener 
would be the development. « perity of the countn 
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Dear Sir: 


\ 


] 


puts the finger on i 


HURRICANES re 


SoOoMmer..-« 


j 
Precious extra x te tor v 1 time are qained 
when the supersensitive } nd band IN23E mixer 
diode replace Ider types in long je weather radar 
And that’s ju n tpplicat 11 X and ¢ 

band system jain these portant vantage with 
he IN23E or the rev ble IN415I 

mum receiver noise figure { 7 } ised 

- g dh at 


ib when 


Now in volume productio . - Send for technical bulletin and prices. 


MICROWAVE ASSOCIATES INC 
Northwest Industrial Park Burlington, Mass Phone Burlington BU 7-2711 
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H+ THERE 1S ONLY ONE MAGNET 
WIRE WITH AN EXTREMELY HIGH 
SPACE FACTOR CAPABLE OF SUCCESSFUL, 
CONTINUOUS OPERATION AT 95()' ( 


CEROC is an extremely thin and flexible ceramic 
insulation deposited on copper wire. This ceramic 
hase insulation is unaffected by extremely high 
temperatures, Thus, in combination with silicone 
or Teflon overlays, Ceroc insulations permit much 
higher continuous operating temperatures than 
are possible with ordinary insulations 

There are three standard Ceroc Wires: Ceramic 
Single- Teflon and Ceramic Heavy- Teflon for oper- 
ation at 250°C feature unique characteristics of 
flexibility, dielectric strength and resistance to 
moisture. They have been used successfully to 
300°C in short time military applications. Ce- 
ramic Single-Silicone, for 200°C application, 
pairs the ceramic with a silicone reinforcement 
to facilitate winding 

All three Ceroc Wires have far superior cross- 
over characteristics to all-plastic insulated wire 
all provide an extraordinarily high space factor 
that facilitates miniaturization with high-reliabil- 
ity standards. 


ENLARGED CROSS-SECTIONS OF CEROC” COPPER MAGNET 


Rae ah /) Cena 

ISU ATION IHSULATION 
Tam 

. fu 


CERAMIC SINGLE SILICONE CERAMIC SINGLE TEFLON CERAMIC HEAVY TEFLON 


ELECTRIC COMPANY 


35 MARSHALL ST. NORTH ADAMS, MASS. 


12 Want more information? Use post card on last page. 


AGING TIME (HOURS) 


LOY 


SPACE FACTOR IN PERCENT (BASIS—SQUARE LAY) 
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__| 100*/, BARE COPPER (SOLID BAR) 
nee | 


LI 


onto 
78°/, BARE COPPER {SQUARE LAY) 
T T ro 7 


COMPARATIVE 
SPACE FACTOR 
OF MAGNET 
WIRES 


thAMEL 

WEAVY ENAMEL 

EWAMEL SINGLE SILK 
SINGLE COTTON t 
ENAMEL COTTON 

DOUBLE COTTON 

SINGLE GLASS 

EMAMEL SINGLE GLASS 
OOUBLE GLass } 
SINGLE SYNTHETIC EMAMEL 
HEAVY SYNTHETIC EMAMEL 
TRIPLE SYNTHETIC EWAMEL 


AGING 
CHARACTERISTICS 
OF MAGNET WIRE 
INSULATIONS 


FROM AIEE 55-48 


By Permission 


300 400 
TEMPERATURE, °C 


(RECIPROCAL ABSOLUTE-TEMPERATURE SCALE) 
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Missile 
ATEAS 
BOMARC 
BULLPUP 
CORPORAL 
DA 
DINB-DONG 
Do 
FALEON 
JUPITER 


HERCULES 
ZEUS 
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STATUS OF GUIDED-MISSILE PROJECTS 


Range Guidance 

Mission Service in Miles System Status 
Air Force 008 Radio-Inertial. Developmental 

Air Force ig. Range Production 
Navy Developmental 

50 Beam-Rider Operational 

Wire Production 
Developmental 

Production 

5 Radar Homing Production 
1,500 Developmental 

Short Range Command Production 

Production 

Commana Operational 
ce-To-Surface rce Of Celestial-infrared Developmental 
Surfac 
Surface-To-Air m About 40 Command Developmental 

Antim P rm Research 


e-To-Air m f Command Operational 


Air-To- Underwater Navy Operational 
Surface-To-Surface Navy 1,500 Developmental 
Air-To-Surface Air Force Long Range Developmental 
Surface-To-Surface Army 200 Production 
Surface-To-Surface Navy Command Operational 
Air-To-Air Navy Infrared Operational 
Surface-To-Surface Air Force 5,000 Celestial Developmental 
Air-To-Air Navy 3 Beam-Rider Operational 
Surface-To-Air Navy Production 
Surface-To-Air Navy Beam Rider Production 
Surface-To-Air Navy Beam Rider Operational 
Surface-To-Surface Air Force Radio-Inertial Developmental 
Surface-To-Surface Air Force Radio- Inertial Developmental 


MISSILES top 31 billion 


Nearly half of $2.6-billion missile contracts go for electronics 


Missiles take 20-percent of military R & D 


Electronic costs vary widely between systems of same type 


MuLTIBILLION DOLLAR guided-missile program make Iixpenditures will climb 20 percent a year or more 


up the clectronics industry's most rapidly expanding dunng the years ahead 


market 

vCal geuided-miussil expenditure 
more doubled. While output of aircraft, 
vehicles and other milita oods 18 being cut 
or stabilized, the dollar volume of 


' ' 
award VI be woostcd t least II 


Electronics’ share of the guided-missile dollar is 
ve 
my hard to pin down. But rough Pentagon estimates 


hip 
back 


are that from 35 to 50 percent of the missile budget 


goes for electronics. 


@ New contracts for missile procurcment md pro 
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\ctual expenditures for missile procurement and 


production in fiscal 1957 will come to $1.3 billion, 


tightly more than LO percent of total military hard 


Wate 


rT 


frou 
yOporhion | 


1960, the 


{ ae 


Says Major General David Baker, production direc 


\ir Matericl Command: “What is going 


tor of the 
on today (in guided missiles) is more of a revolution 


than an evolution 


ndication the boonnuneg ile future 
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ment over and above costs in determining a missile 
system's reliability. 
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\jax surface-to-air missile the perma- 


In the Nike 


nent electronics equipment for one ground installa 
tion costs SI million—20 times the cost of one missile 


vehicle, 


Lhe Office of Defense Mobilization has granted 


about 50 fast tax write-off certificates on plant expan 


sion costing about $200 million for facilities specif- 


cally identified with missile work 
average 65 percent was covered by accelerated amor 


tization. 
But ODNE off 


chire if 


vhok | 
ther new fa t 
operation 
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Of this sum, an 
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ivil air SALES to double 


Business flying boom increases instrument sales 


Airlines outfit new planes, update electronic gear 


CAA beefs up ground equipment and fosters new NAVAIDS 


Ie LECTRONIC SALES dependent on civil aviation should 
nse sharply through 1960, then rise more moderate 
lhe next four vears should see $500 million in sale 


of equipment, spare parts and installation 


Major factors are business aircraft popularity, air 
line plane orders and CAA efforts to overcome mul 
tiplying trafic control problems. 


Busine aircraft, now over half the civil fleet of 
60,500 plan are the biggest market Ot 6.00) 
civilian planes made in 1956, percent were fou 


place or large Lhe proportion is triple 1951, when 


2,300 planes were made, the Aircraft Industry Asso 
Production exceeded CAA forecast 


All source expect busin 


ciation re port 


plang production to 
rise 20 to 25 percent a yeat Decentralization of 


large firms, quickened tempo of business and in 
creased confidence ifety of travel foster the 


trend, 


Business flyers bought $50 muilhon of electroni 
equipment im 1956 and should take S100 millon 
in 1960. Small planes take two-thirds now and 
will increase the ratio. Large planes carry uirlin 
type clectromice equipment but are only a tenth a 
numerou Pleasure and farm flyers buy a. scant 


S| million of minimum COUP TI nt 


Airline purchases will probably go from $15 mil 
lion in 1956 to over $20 million annually, then dip 
after 1960. Advance orders for big new types of 
planes are approaching 1,000, but this rate is not ex 


pected to continue. 


Phe Air ‘Transport Association estimates each 
urliner will carry $100,000 in clectronics by 195% 
including spares and installation. Cost m 1946 was 
$10,000 1 plane ind in 1954, $30,000 

One big “if” is air traffic control 


increases flying danger 


If congestion 


ind delay iles could sou 


TELEVISION speeds aircraft testing 


INDUSTRIAL ‘TELEVISION 
mits | Kh ( I I sid 


of au fi 


ELECTRONICS business 





particularly business aircraft. ‘The CAA is making leaving $171 million for the two years beginning 
cftorts to overcome trafhe problem July 1. 

he CAA is well into a $246-million program to 
WN prove ground equipment Its aim is to position 
i] aircraft above 15,000 feet in the 50,000 miles of 
federal airwa\ Phis will reduce the saf 
required around plane ind allow more 

Over $80 million wi 


millon for Vortac tation ind $120 million for 


The CAA got only $105 million for navigation 
equipment in 1950-56, of $251 million requested 
But the current plan should mature ( 
howed its awareness with the increased fis: 


ippropriation. Pressure from users is con iderabl 
| be pent for : ; 
Il hree new devices grew out of trafic control. ‘The 


CAA’s Vortac and positioning radar will require 
other equipment, modermizing and coordinating 
transponders in aircraft. The airlines are anxious to 


lnstallation is included, maintenance is not 
have a collision warning device 


Completion of the $246-million program to im- Advanced government planning is underway. A 


prove ground equipment was to take five years, but Presidential advisory group is looking into the needs 
the CAA now wants to finish in three years. ‘he of the 1970 No conclusions have been reached, 
fiscal 1957 appropnation was upped to $75 million, but extension of the CAA system is indicated 


PRODUCTION and SALES statistics 


RADIO SET PRODUCTION 
RETAIL VALUE NUMBER OF SETS 
(MILLIONS OF DOLLARS) (THOUSAN ) 


Biome Z rorrosrt (9 cLock 


8,186 


Kadio set production and iles une months of 1956 it is estimated American I lectronics report 

noved well ahead of last vear with — that 5,662,000 sets were manufac veather simulator production now 

thre help of increasing clock and tured last vear moving fo hig rear as weather 

portable sales and de pite declining Dealer sales moved in the imulator IVISIO month i] 

home-radio il o-called — bi lhirection. RIV EMA reported 5,327 olun ipproa $1 3 =omillion 

RETMA: including conventional 000 sets shipped to dealers during Company nin nth sales totaled 
onsole and table models). It 1 the first mine months compared $5,947,000 compared with $4,318 
timated that the value of all radio vith 4,197,000 in same period last QOO for first nine months a vear 
ets produced, except auto radios, cal ZO 

vill amount to more than $300 mil 

lon in 1956 when final figures are Hughes Aircraft says its 1956 semi Packard-Bell 

tabulated onductor sales will run $12 > mil home products division moy 
Number of set produced is also lion, roughly Q percent of thi while rest of industr 

m the way up Phe 7,666,000 ; estimated national market of S60 ( Its ty ile between 

produced im 1955 were a big Q00,000 A $300 million) sem ‘ ind October 1956 we 

provement over the 1954 low of | conductor market by 1960 is pre ercent while industry sales for the 

6.777.000 set Based on produc dicted by Hughe emiconductor ime period were down 24 per- 


tion of 6,476,000 sets in the first division. cent 


16 January 20, 1957 —ELECTRONICS business edition 





How to ATTRACT engineers 


Firms seeking engineers offer varied benefits 


But what do the engineers really want? 


One way to find out is to ask them 


lUNGINEERS 1 the 1] Ain iICCcd ) ( job that 
otter certain benefit 

in compan 

Classified Advertising diy 

which of 43 benefits influ 


influenced them gicat] 


Of 952 engineers in 15 clectronic firms, 53 pet 
cent say challenging opportunity influenced them 
greatly in choosing their jobs. Potential company 
growth, high starting salary and a progressive 1 
search and development program were next in im 


portanc C. 


When the qu tion is broad to include those 


who are somewhat influenced by thes¢ Ippe ils, thr 


Starting salary influences 90 percent 


ordet chang | 


BENEFITS THAT INFLUENCE ELECTRONIC ENGINEERS 
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the hi ) 1 ynewhat influ 
piu 
reputation 
quick lvancemel | a tuition-refund program 
Benefit that do 


} wWayol I OT tO | pel ent of clect 


ppear on the gi iph but are 


' 
vith leadin 
im thy 
tanding, health isurat 


i retirement or pension pian 
| | 


Few engineers say they are attracted by annual 
physical exams, low-cost company lunchrooms, com 
pany recreation facilities, credit unions or discounts 


on company products. 


With some exception 
thie ime. thin is other 
clectronic firm 
than cng 
influenced 

Pro 


tart 


Phe engineering group as a whole said, 6 percent 
more often than the electronic engineers, that thes 
were significantly influenced by potential company 
growth, the company’s prestige and reputation and 


by good climate. 


An odd fact revealed by the survey is that the 
desire for insurance benefits among marricd men 


diminishes as the number of de pe ndents imcreases 





& Air Express — > 


Gers THERE FIRST via US. Scheduled Avrlines 


CALL AIR EXPRESS. . dir ion of RAILWAY EXPRESS AGENCY 
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ACCESS to superhighways .. . 


PLEASANT surroundings... 


AMPLE parking illustrate . , 


What to look for in a SITE 


Key factors: skilled labor supply, transportation facilities 


And don’t forget wage level, tax situation, union policies 


Many firms like placing new plants near research centers 


Pierre's MORE to pick 


plant than point ng a finger | i hatful of 


knowledge required 


Iixecutives consider more than a dozen factors 
when looking for a new place to build. 

\ few of the mor important factors are: an ade- 
quate supply of labor skilled in electronics assembly, 
proximity to customers, accessibility of materials and 


supplics and a competitive level of wages in the area. 


l 


\lso important irc: a favorable local tax situation 
idequate transportation facilit ivailability of 
earch and engineering and market service 

Other factor to considered are 
mate trength nd | ICM f organization 


ind extent of the \ iv ¢ trom industry 


When secking a site, manufacturers have found 
it a good idea to make a check list, then grade cach 


factor in cach community under consideration. 


How big hould | nt site | Harold ¢ Booth 


executive Ce pr ident ¢ soma I ibor itor 


North Beverly, Mass., sat 


‘You need a parking arca at least three times 


larger than your building 


Automobile ha 
! 
on ept Ju t about ¢ 


want a pla 
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(other littl things that have proved important 
fo manufactures ir near of recreation hi p 
yng, churche chools and librar 

Recently the Greater Boston Chamber of 
merce made a country-wide urvey on 


factors for the electronics industr 


Opal 
Hal pow 
() CN f 
iv Stat vii I more than 
Karmmple 
ind educational | t 
rCason vii \ 0 plan 
h and Advanced 1) 
Wilmington Nia 


res famed 


rvard and MII 


lor clectronics firms, it’s more important to be 


near brains than raw materials. 


1 hie rit \ Oo location vil 1OO”C CXAT pi 


ofa s uded te vithin the Boston mectropolitan 


( 
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BASIC 


How much BASIC research? 


There are no copybook maxims telling what to spend 


Some top research managers have rough yardsticks 


The final answer is judgment, not rules 


William ©. Baker, vice president in charge of 

research at Bell ‘Telephone Laboratories, says his 

vth. Tlow much of this resear ould be of a company has no statistical rules. Bell Labs spends 
fundamental nature—pertaming to na more than a fifth of its annual Bell System budget 
phenomena ( tion of cor 1 of about $70 million on basic research, much of 
ment Phere are no fir ut op-notel which is also applicable to military research and de 


velopment programs. 


January 20, 1957 — ELECTRONICS business edition 





According to Dr. Baker, the amount of money 
spent on basic research is a matter of management 
judgment. But he adds, “If we don’t find our funda- 
mental research program advancing something prac- 
tical or if advancement towards practicality is not 
being aided by fundamental research after four or 
five years, we're on the wrong track.” 


The key 


use Of systems research and engineering. ‘his means 


to basic research says Baker, lies in the 


an integrated study of the business from basic re 
earch to actual operating systems 

“The whole future of business machines,” says 
IBM's Director of Research Kmanuel R. Piore 


“depends on what | 


in the physical universe that 
will provide new components—what phenomena in 
physi , HCW knowledge Or technique Way have prac- 
tical application.’ 


Commenting on how IBM measures its research 
results for a five-year interval, Dr. Piore said, “We 
look at the machines we have and we decide what 
impact has our research program had on each ma 


chine? Have we gotten the most from our research?” 


GE feels that basic research work of colleges and 
universities must be supplemented by effort in indu 
trial laboratories Ihe interest of scientists at uni 
versity laboratories does not coincide by any me 
with the technical fields that are important to in 
dustry,” says C. Guy Suit 


rector of resear¢ h 


1 vice president and di 


GE has built 12 new laboratories and spent $75 
million in fundamental and applied research facil- 
ities since the second world war. ‘The company now 
has 42 full-scale laboratories, 


TECHNICAL digest 


An instrument « oped in England 


( 


often mat 


Metals which | 


; ‘ 


rie 
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KCA’s senor executive vice president, Elmer W, 
:ngstrom, says expansion of basic research in his 
company is indicated in the same proportion to 


overall research that holds at present 


“Management feels it ought to go along with a 
one-third effort in basic research,” says RCA’s Dr. 
Engstrom. “Business is moving into an area where 
research is being used up and, of the great growth 
in university research programs, only a small part 
is of a fundamental nature.” 


DEFENSE research dips 


In resEARCH and development, the military services 
will award $210-million worth of contracts for cle 
tronics projects this year, compared to $220-million 
in 1956 Ihe sum 1 expected to drop to about 
>1SSamillion in 1955 

But these funds are for what the Pentagon calls 


| that 1 rround-based 


“direct intention clectronu 
radar, communications and other equipment not tied 
When electronics research 
ind development imeluded in mi iles and aircraft 


project i idded,. the total 1 likely to be doublee 


| 


to missiles and plane 


Research and development spending for defense 1: 
being maintained at a stable level of expenditure 
Iclectrom iS tak on a bigger role im procure 
ment of military production equipment ind facilities, 
pmillion annually. ‘The trend 


now running over >> 


| 
is electronic numerical control on machine tools for 


aircraft production 
| 


et 


l pel onductor { hormal tat 


Slow-scan tv 


Burn-in 


il 
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OMPUTERS go to sea 


To launch interfleet missiles a skipper must know where he is 


Inertial navigation can tell him with extreme precision 


New Navy techniques mean more business for electronics firms 


E;XpERIMENTAL forerunner of a fleet of ballistic 
the USS Compass Island 


engaged im practical testing and evaluation opera 


missile launching vessel 
tions this month. ‘The converted Mariner-class cargo 
ship carries the most elaborate navigation equipment 
ever to go to sea. Every basic clement of the $4 


nmullion system contains clectronmic: 


‘The Compass Island’s primary mission is to speed 
up evaluation of the Ship's Inertial Navigational Sys 
tem (SINS) for precise midocean navigation to expe 
dite launching of the top-priority flect ballistic mis- 
sile, 


Reason for the equipment’s high cost is deve lop 
ment. All equipment aboard, except for two $45,000 
Bendix all purpose computers, is still experimental 
New equipment will be added continually for testing 
and evaluation before approving it for tactical ships 
$100,000 a year wall be spent for component 1 
placements 

Sperry, whose Marine Instruments Division devel 
oped SINS with the Navy's Bureau of Ships, see: 
good business in the eqmupment as continuous 
development work 

“Military business for SINS type equipment will 
be substantial ays Captain L.. L.. Schock, head of 
the Ship Navigation Branch, Special Projects Office, 
Bureau of Ordnance 


AUTOMATIC celestial navigation checks Ship’s In- 
ertial Navigational System 


22 


Capt. Schock sees no commercial use for SINS 
at present. “The system,” he says, “is unnecessarily 
precise for commercial use and unduly expensive.” 


SINS, in Schock’s opinion, will never be installed 
in general-purpose naval vessels. He does not fore 
sce it in destroyers within the next ten years. High 
cost will limit it to missile-launching submarines, 
ships and carriers where extremely precise position 
information must be known for mission success 


Regarding aircraft, Sperry’s Gordon Watt says, 
“The basic principles may be used but SINS itself 
will never be cut down to size and installed in an 
airplane.” Although Sperry’s work in SINS is all 
government, there will undoubtedly be techniques 
and principles applicable for civilian use, Mr. Watt 
adds. 


‘To check and correct the SINS, the ship will take 
to sea a celestial tracker produced by Sperry. ‘The 
photoclectric telescope sits on a stabilized platform 
which was developed by the Material Laboratory of 
New York Naval Shipyard 

Navy's Bureau of Ships and GE developed a sonat 
Control 


Instrument division of Burroughs produced an un- 
IS | 


device to measure the ship's ground speed 


derwater electronic device to determine and indicate 
th ship's 
Woods Hole Institute developed the Geomagnetic 


Klectrokinctograph which measure 


peed through the water 


peed of the 
ocean current transverse to the direction of the ship 
Lamont Institute produced an clectrome device that 
Kearfott sup 


plied gyros and accelerometer Naval Ordnance 


determines speed over the ground 
Laboratory developed an acoustic correlation system 
for observing the ocean bottom 

Kerrand Optical Co. is developing an opti il 
tracker as well as a horizon follower—a fine-line t 
telescope for looking at the horzon in several dire 
Islectronics Corp. of America is work 
ing on a telescope with improved infrared detectors. 

Collins Radio 1 


which will line up radio transmissions coming from 


tions at once 


developing a radiometric sextant 
thie Sul OF WOO aS dl opt i] tele Cope lines up 
light Detroit Control l producing a radiometric 
sextant for use with radio stars. Reeves is developing 
a complete star tra ker 
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Shenandoah Valley JR. INULAY 


Where the world’s first ¥/ reaper began harvesting 


new manpower for your new plant 


On the McCormick farm, in Vir- Wiedbne plant, too, can profit from the 
oodstoc 


ginia’s Shenandoah Valley, 22-year- x>S favorable taxes, mild climate, 
old Cyrus built the world’s first f Dc AN pleasant living and community 
reaper. That was in 1831. Today, f Harrisonburg o c 
the farm revolution he started 7 OGrottoes 
still frees a yearly harvest of new ee @ Weynechore Ample, low-cost power flows from 
} VEPCO’s modern network. Gen- 
increasingly mechanized farms. J) \eningion On me erating capability, already 


co-operation that drew them here, 


manpower from this Valley’s 


1,362,000 kilowatts, is due to 


A farm-grown working force is just BuchanonO 
ae reach 2,000,000 kilowatts by 1959. 


one competitive advantage your 
plant will find in this sheltered 
Valley of Virginia. Here you are 
central to both northern and Follow the leaders! American 
southern markets. You have top Safety Razor, General Electric, 
rail and highway transportation Reynolds Metals and Westing identity a secret. ..write or 

_with favorable freight rates house are among the newcomers telephone VEPCO, serving ‘The 
to the Mid-West. You get coal, to Virginia’s strategic valley. Your ‘Top of the South,” 


chemicals, wood, other materials 

at short-haul savings. For confidential information on 
local conditions ... and site-find 
ing service that keeps your 


Visit Jamestown Festival, April 
Nov. 30, 1957. And while here, s¢ 
some of Virginia's plant sites 


Clark P. Spellman, Director—-Area Development 


f 
. 
( 


¢ 


SEE SIGHTS AND SITES! ar i VIRGINIA ELECTRIC and POWER COMPANY 


Electric Building, Richmond 9, Virginia * Phone 
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Over 400 electronic 


control circuits 


now available 
for quick, easy 


reference 


Hiere are the circuite 
you need for sorting 
timing, measuring, and 
eounting for aWweep 
control triggering 
temperature and motor 
control, and bundreds of other industrial uses——each 
with concise description, performance characteris 
tics, Component values, and practical applications 
Nave hours, even days, of search and preliminary 
work to fod basic cireult ideas for a particular ap 
plication. consult thie big handy collection of 
tested circuits selected from recent issues of 
Klectronican and classified and indezed for quick use 


Just Out! 


Handbook of 
INDUSTRIAL ELECTRONIC 
CONTROL CIRCUITS 


Hy John MAKKUS and Vin ZELUFF 
Klectrontca Magazrine 
452 pages, 412 diagrama, $8.75 


Following each description is a reference to the 
original source where you can get more details on 
related mechanical problema or atady graphe of per 
formance characteriatica In the index, each circuit 
le cross-indexed as many a8 @ doten times, to permit 
locating epecifice cireulte quickly when they are 
known by a variety of names 


a companion volume .. . 


Handbook of 
INDUSTRIAL ELECTRONIC 
CIRCUITS 


Hy Markus and Zeloff 


Contains 458 different industrial elec 
tronte circuits for immediate practical 
use. For each circuit there tea clearly 
drawn diagram along with a brief yet 
comprehensive description, 272 pages. 
483 diagrams $7.50. 


MeGraw- Hill Book Co., tne Dept. FLI.20 
$27 W. 4iet Ot... WN. VY. 36 


Send me bookia) checked below for 10 days’ exam 

ination on approval In 10 days I will remit for 

book(s) I keep, plus few centa for delivery costa 

and return unwanted book(s) postpaid (We pay 

delivery coats If i remit with this coupon—same 
turn privilege 


Markus & Zeluf? todust. Elect. Controt Cire 
$4.75 


} Markus & Zeluf? tndust, Elect. Cire.—$7.50 


PRINT) 


GROWTH OF MICROWAVE COMMUNICATIONS 


2,000 


1,000 
500 —— 


| 
NUMBER OF 
STATIONS 


2,414 MICROWAVE stations 


Links nearly double in four years 


FCC plans allocation program 


Scatter systems on the way 


This is a commentary on microwave radio 


Speaking is Albert L. McIntosh, FCC Frequency Alloca 


“T's BUSTING OUT all over.” 
facilities 
tions chief 
MelIntosh traces the growth of microwave communications back to 
World War II 
In the past four years, cach year has seen the expansion of facilities 
jump almost 35 percent. Nothing im sight indicates a slowdown. 


Power utilities, railroads, forest conservation services, fire services, 
highway departments, industrial users and common carriers all are 
building 

At the end of 1954, 1,367 


Lhe close of 1956 saw the number 


microwave stations were 
well to 2,414 


Microwave systems transmit teletypewriter, telemeterimg, telegraph, 


in operation. 


facsimile and voice signal \lso monochrome and color tv and radar 
data. 

Petroleum and natural-gas pipeline companies have more than $50 
million worth of equipment in operation 
that the oil and 


greatest microwave 


Phe Operational Fixed Microwave Council believe: 
gas industry 1 
Since 1954 the 


from 26 to 53, the number of station 


just on the edge of it expansion. 


number of gas and oil pipeline systems have grown 


from 516 to 755 
round S45 


VTS 


HWUCTOWAVGE 


Common carners now have tations Operating 


expects to spend $210-milion during 1957) in 
facilities 
he FCC is 


Nha TIC TOW AN ¢ 


building 


launching i recXamination of microwave illo ition 


cCombunication vstem ir¢ operating On al experi 
Some 


with industnal and medical device yu iS 


mental basi pont to-pouit INICTOWAN ervice ha hared fre 


QUuenci industrial heaters 


ind diathermy. 
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TRANSISTORS enter 
transmitter field 


TRANSISTORS are being used on a 


limited scale in radio transmitter 
Motorola has for 
ducing t 


radios. It 


i VCal been pro 
ransistorized two-wal 
expect the majority of 


1957 to 


unpling ot 


its mobile microphones in 
But a 

cquipment manufacture! 
that any large breakthrough of the 
ficld is at least a 


use transistor 
indicate 
transistor in thi 
year away 
Lube 
achieved by ti 
to 40 megacycl Phe next 
will see the range increased at least 
to 60-70 megacyck 

Avco 


ing in March a cigar-box size tran 


performan 


Philco i\ | 


can be insistors up 


vCal 


intends to begin produ 


mitter-receiver for civilian — use 
Price for pilot 


»>700 Company expects t 


' 
pod round 


< 


this down to $560-580 

Collins Radio in six months sold 
150 four-channel re 
mot amplifier at 3 00 apie 

Che American Broadcasting Co 
used Collin 
installad mn 
Opera 


transistorized 


cquipment when if 
tudios in the Metro 
h Lis¢ | tht rly 


ontaining than 


P lit il} 
in plifi 
200 tub Were isc 
equipment contain 


tr ' } r 
} ins ] 


CLOSED TV firms 
bullish 


MANUPFACTUI 
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AES ES Was 


'0.1° ABSOLUTE ACCURACY 


. 
| 0.01° incremental accuracy 


* 
30 to 20,000 cycles per second 
& 
0 to 360° phase range 
+ 


| 10-megohm input impedance 
(shunted by 25 uuf) 


| 

THe New Maxson Model 901 Precision 

Output connection for Phasemeter is a direct-reading electronic instru- 
strip-chart recorder. ment adaptable to a wide variety of demanding 

measurement applications in computers, synchros, 

and amplifiers. 

Ihe instrument measures phase difference 
between two sinusoidal voltages; phase angles are 
read from a two-degree, step control with vernier 
indicator having a precision of 0.01°,. Built-in 
sensing provides direct reading of proper quad- 
rant. Accuracy is independent of even harmonice 
and of third harmonics up to 1%. Input-level 
range is from 0.5 to 10 volts rms 


Self-contained power 
supply for 105-125 volts, 
50-60 cycles. 


Adaptable to standard 
relay-rack mounting. 


w 
* Write or phone us for further information. 


200 to 2500 


mc/sec 
we 


40 watts at 200-400 mc 
25 watts at 400-1000 mc 
10 watts at 1000-2500 mc 


| * 
Provides exception. 
ally broad frequency cov- 
erage and substantial power 
output 
Offers smooth tuning 
precise resettability, 
overlapping 

the full range in two bands. 


in a single source. 
and 
with 


coverage of 200 to 1050 me, 950 to 2500 mc 


1% or +t5§ 


Frequency ranges 


Calibration accuracy megacycles 
whichever is greater 

better than 0.1% 

internal square-wave and sine-wave 
400 and 1000 cps 


50 ohms (nominal) 


Resettability 
*Modulation 


bulletin 


free 


also external 


| Write for 
| 
| 
| 


Output impedance 


_—_——————— 


Maxson Instrument 
fiers, Mag-amp voltage r 
pha 
tatistical a 


products include: power oscillators, I-F ampli ] 
frequency regulators for aircraft inverter 
ultrasoni 


gulator 
flowmeter a“ eleration 
eclerometer For detailed 
t Maxson District Office 


SALES OFFICES IN NEW YORK, DALLAS, LOS ANGELES, DAYTON AND 
WASHINGTON, D. C 


ITT 
hk deeded 


high-precision 
and 


our main office 


emetet CTISItive 


witches information, contact 


or the neare 


47-37 Austell Place 
Long Isiand City | 
New York 
Tel: RAvenswood 9-1850 


Want more information? Use post card on last page 





FREQUENCY 
y ys 


PRECISION FORK UNIT 
TYPE 50 
Size 1" dia. « 3%” H.* Wght., 4 oz. 
Frequencies: 240 to 1000 cycles 
Accuracies: 
Type 50 (+.02% at —65° to 85°C) 
Type R50 (+.002% : 15° to 35 C) 
Double triode and 5 pigtail parts required 
*3.%" high 
400 - 1000 ey. 


Input, Tube heater voltage and B voltage 
Output, approx. 5V into 200,000 ohms 


PRECISION FORK UNIT 
I'YPE 2003 
Size 1%,” dia, & 4, 7 Py 


Waht 


h requencies: 200 to 4000 cy« les 


Act uraciesi— 
Type 2003 (+.02% at 
Type R2003 (+.002% at 
Type W2003 (+.005% at 


Double triode and 5 pigtail parts required 


*346" high 
400 to 500 ey. 
same a8 Type 50, above 


optional Input and output 
J I I 


FREQUENCY STANDARD 
TYPE 20071 

TRANSISTORIZED 
Size 14%” dia, x 4%" H.* Wglht. 7 ozs. 

240 to 1000 cycle 
Accuras ics Same as 
Type 2007S 
Input, 28V. 
Output, Multitap, 75 to 100,000 ohm 


" in 2007S, 400 to 800 cycles 


Frequencies: 
2003, above 


Silicon type 


FREQUENCY STANDARD 
TYPE: 2001-2 
"ao" » Waght. 
Frequencies: 200 to 3000 cycles 
Accuracy 
Output: 5V 
Input: Heater voltage, 6.3 - 12 - 28 


B voltage, 


+.001% at 20° to 3 


at 250,000 ohm 


100 to 300 V., at 5 to 10 ma 


ACCESSORY UNITS 
for TYPE 2001-2 
For low frequencies 
multi-vibrator type, 40-200 cy. 


For low frequencies 
counter type, 40-200 cy. 


For high freqs, up to 20 KC, 
Power Amplifier, 2W output. 
P —Power supply. 


STANDARDS 


FREQUENCY STANDARD 
TYPE 50L 
s” 2 he” x 5%” High 
We ight, 2 lbs. 
Frequencies: 50, 60, 75 or 100 cycles 
Accuracies:— 
Type 50L (+.02% at —65° to 85°C) 
Type R50L (+.002% at 15° to 35°C) 
Output, 3V into 200,000 ohms 
Input, 150 to 300V, B (6V at .6 amps.) 


FREQUENCY STANDARD 
TYPE 2005 


"2 74" High 
Weight, 14 lbs. 


gn or 
sd x48 


50 to 400 cycles 
(Specify) 


+ 001% from 20° to 30°C 


Frequencies: 


Accurate y 
Output, 10 Watts at 115 Volts 


Input, 115V. (50 to 400 cycles) 


FREQUENCY 
STANDARD 
TYPE 2121A 
Size 
854" 2 19” panel 
Weight, 25 lbs. 
Output: 115V 
60 cycles, 10 Watt 


Accuracy: 
+.001% from 20° to 30°C 


Input, 115V (50 to 400 cyt les) 


FREQUENCY 
STANDARD 
r¥Pe 2101 
Size, with cover 
10" 9 17" 2 9" 
Panel model 
10” 2 19" 24 8%" H. 
Weight, 25 lb 
Frequencies: 50 to 1000 cycles 
Accuracy: (+.002% at 15° to 3 
Output: 115V, 75W. Input: 115V, 


This organization makes frequency standards 
within a range of 30 to 30,000 cycles. They are 
used extensively by aviation, industry, govern. 


ment departments, armed forces—where maxi- 


mum accuracy and durability are required. 


WHEN REQUESTING INFORMATION 
PLEASE SPECIFY TYPE NUMBER 


Ameriean Time Products, Ine. 


580 FIFTH AVENUE, NEW YORK 36, N. Y. 
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THERE’S money in fixing clectronic equipment on business and privat 


pial li 


REPAIR is big business 


Planes spawn $30-million business 
Corporate owners contribute most 


Service income to double by 1962 


CorPORATION-OWNED aircraft numbering 18,000 carry more than $500 


mullion in electronic equipment Maintaming this equipment is a 990 


million busin Privately owned planes, numberng 44,000, u ually 
carry less equipment per plane but help bring clectronic maimtenance of 
HOoOnCOMNNCH ial, Cl than plan fo thre le cl ofa big bu 1hi¢ 

Several firms are finding maintaming electron equipment for the 
PTOWINE flect of pri ite and busine plane 1 profitable enterprise Smith 
Mecker I:ngineering Co iviation division began operations ten year 
ago with one car ngged up vith radio test equipment loday, with 
ervice stations at Teterboro \irport N J ind Westchester County 
Airport, N. Y., it does $4-million business a year in maintenance red 
equipment sales and installation. Business ha doubled during the 
five years and 1 expected to double again by 1962 

With a ipital investment of $50,000, field maintenance pel onnel 
currently number fifteen lhe central office in New York sends out 
engineers when the field staff require them 

Smith-Mecker has 250 regular customers owning 1,000 planes. S« 
corporations pay a flat rate of $3 per fying hour for each an 

Other customers pay for work on an hourly basi fees for ordinary 


1 y | 


repair run ibout $5 an hour. Laboratory testing and redesign cost 


ST up 


to $6.25 an hour 
} 


An average client pay from $1,500 to $2,000 a year pe! plane for maim 


tenance alone 
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McGRAW-HILL 
TECHNICAL WRITING 
SERVICE 


TWS offers you a single 
INTEGRATED publishing 
service prepared to under- 
take a project from research 
and planning through fin- 
ished manuscript and art, 
typesetting, mechanical 
preparation, printing and 
binding. Whatever the situ- 
ation, whatever the type of 
literature you need, our edi- 
torial and art consultants can 
help you, bringing to your 
most specialized job the 
craft and skill of publishing 
experts. 


WRITING EDITING 
ILLUSTRATING 
PRINTING 


TO YOUR OWN OR 
GOVERNMENT SPECIFICATIONS 


Whether you need an in- 
struction book or service 
manual, to accompany your 
equipment, written to gov- 
ernment specifications . . . 

. of product catalogues 
or training booklets . . . or 
annual reports . . . or com- 
pany histories our writ- 
ing staff can do the job for 
you, our artists can create 
and execute the illustra- 
tions. And McGraw-Hill 
printing, binding, and paper 
resources are among the 
best in the country. 


SAVE MONEY AND TIME 


LET OUR STAFF BE 
YOUR STAFF FOR 
TECHNICAL and BUSINESS 
PUBLICATIONS 


ASK 
OUR REPRESENTATIVE 
TO CALL 


Write + Phone 


Technical Writing Service 
McGraw-Hill Book Co., Inc. 


330 W. 42nd St., N. Y. 36, N. Y. 


i 
i 
l 
! 
en ee cae cee ae ee ee os oe oe oe od 


LOngacre 4-3000 
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i. i lhe rade that Spain and 
NICKEL supply to rise 50% Italy operate an informal cartel to 


idjust prices to forestall competi 
tion. Mercury is easy to. stor 
hence its market casv to control 


. . rice Ve uctuated widelyv ade 
Four-year Canadian project planned Prices have fluctuated widely c 
pite an increase im world supply 
Prices double since 1950 from 143,000 flasks in 1950 to 
175,000 in 195 1] 
Defense use seen increasing dipped t 


» 7 
toa fours il ) TON proj t International 


will lift its ¢ inacdian production 1) percent 


kel wer up 9 cit i pound in December to 


ilmost double tl ; ) price of 40 cit Inco declined 


tilate whetlhe thre \ 1On vould drop price 


trom \bout | million pound 1 yCal 
loys, another 1.5 million pound 


! 
wiption ho Cl round CW) wid 


MICA needs promote 
OGD fen Heo, substitutes 


1 
pre cle nt of 1 ( aI "TOU tion wa } million 


WorLb’S LARGES! 
in 19 


1 hie 1960 output vould ex prese an industry use by 


I Wl | 
WOUTICL 
| 


million pound Phe mer ’ Hd, would fill unsat Mm) poun 


than needs while mecting msing requirement nported \ is much as during 


lhico plan to lift ats regular mi kel production from Ss mullion pound 4 OFaH » the National 


1955 to nuithon am L960. Of this, 24 mullion pound will re place “7 ws trical Manufac 


pp mal government produ tion, giving net a ( of 106 


ou I 
million P 
major f Y re $1] 
pound yeal 


| mith 


MERCURY price stabilizes ‘Whe electronic industy 


ent of the mu 
msumed in the countr 


MOMENTARILY AL LEAST the p Cahformia mine which 


provid ng almost all of the top grade min 
Wl remain firm. Price out one-half the S upph cral. ipacito ind icuum-tub 
liquid metal i date back to the Gold Rush and manufacturer | 
ontrolled by Spain and r comimg exhausted Nhin 
mcd tends to keep im step have recently been reopened in 
vith imtermational tension Court Idaho and Alaska sut there 1 
itl 1 76-pound flask command insufficient risk capital availabl 


inarket I re-scal exploration ind d 


ndustrial and 
tron cequipmen 
rovernment hia 1 linnaite vorld uppl ind the 
ountee or } 0 offer to bu ill North ry cost involved im paratinyg 
flasks used | rican production at mica ito sheets have stimulated 
1) 19 Nler i Would-be clopment of ibstitute 
witch | 1 re ect ver, that a floor pric +3 ! ectrical and mechani 
hers, as well lamps, bat is needed to make mercury mining properties of natural mica which 
ther ipparatu tive to ipital Production make it »>\ ited for use a 
| So mune upply only a fra t ie double tho of World nsulating | 


tion of domestic needs and. ther War Il—when hie government diclectri if im Use 1 


i 


ind ( ipa 


littl hope of large mereases in pegged thi price ¢ the trategi the earh 
produc tion New ce po if ot Cll metal at >| )} 


radio Communica 
yne charact 

nabar, mercury ore, are not being Mining firms hesitate to specu of rece developed ubsti 

found in the large lodes that make late on the effect of increased pro ( uN to excel natural 


for inexpensive mining duction on the market price It 3 
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APACITY 


Largest capacity in airfreight enables American to serve 
electronics executives better than any other airline 


A typical 100 Ib. ship 
ment from Chicago to 
New York costs only 
$7.50—only $15.10 from 
Los Angeles to Detroit. 


. — [7 ~~ 


2 RNR a 


When electronics executives use airfrei ight to enjoy more assortment and less de ‘pth in in- 
ventories ...to be able to make modifications without fear of obsoleting stocks of component 
parts, they specify American Airlines Airfreight. Its their best assurance of fast forwarding, 
dependable on-time deliveries. That’s because American, has the space available when and 
where it’s needed most with a combined potential of over 1,000,000 lbs. daily —the 
capacity in airfreight! 


AMERICAN AIRLINES A/RFREIGHT 


carries more cargo than any other airline in the world 


ereatest 
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ICBM nears completion 


Air Force readies training site 
$%-billion research pays off 


Two guidance systems planned 


Hinr raat completion of the Air Force's security 
hrouded crash program for developing an operational 
intercontinental ballistic missile is within sight wa 
contained in an announcement by Major General 
8B. A. Schriever, of the Western Development divi 
ion of ARDC and director of USAF’s ballistic mis 
ile program 

General Schriever outlined plans for converting 
i mayor portion of 86,000-acre Camp Cooke 169 
miles north of Los Angeles into an Air Force base for 
training ballistic missile crews 

Overall bill for ballistic missile research in 1956 
was better than a quarter-billion dollars. This figure 
wccounts for no hardware, Now that the actual pro 
duction stage has arrived, hardware costs are snow 
balling | X¢ luding rescale I) and developme rit thie 
price tag on one [CBM has been estimated at $1 mil 
lion \nd it 
{ 


Incle Sam imtends to produce 


anybody's gu how many of the 


Airframe manufacturers Convair, San Diego, and 
Martin, Denver are handling the 5,000-mile missiles 
\tlas and, Titan, respectively 
chaterange Thor 

‘To guidance-system contractors the IC BM-IRBM 
Mayor contractors in 


Douglas has imterme 


program mean big business 


MILITARY Electronics 


Radar guidance cquipment designed and built by Reeve 
tem installed aboard the 


Corp. for the ‘Terrier missile 
the Navy 


tem with radar guidance equipment 


first guided mussile destroyer, combines 


If the approaching aircraft is identified as enemys thre 


data system between launcher and missile shoots the mi 


radar beam by which it is guided to infercept the target 


RACE Rapid Automatic Checkout Equipment, produced by Sperry 


Gyroscope, brings automation to the tactical launching 


troubleshoot and service missile system 


radar tracks it 


ind relays information to the mussile launching computer for firing. A 


\ master console employs Force base 


clude GE, Bell Labs, Arma and A. C. Spark Plug. 
Burroughs, at Paoli, Pa., and the Remington Rand 
Univac division at St. Paul are handling the com 
puter work 

Hundreds of companies have subcontracted to fur 
nish components and subassemblies. At present 
90,000 people, many on overtime status, are engaged 
in the ICBM-IRBM effort 

WDD has revealed that both inertial guidance and 
radio-inertial guidance have been developed under 
the program. Either or both may be used in direct 
ing Atlas, Titan and ‘hor to their target: 

WDD reveals that a successful operational weapon 
is within the known state of the art, that no mayoi 
cientific breakthroughs remain. Nose-cone contra 
tors, GE, Aveo and Lockheed, apparently have hit 
upon workable methods for preventing the warhead 
from becoming a flaming meteor as it streaks down 
into the dense air surrounding the Marth. Problems 
of propulsion and auxiliary power assigned to Rocket 
dyne, Aerojet-General and AMI’, reportedly are well 
under control 

Phe original Atlas, as envisioned in 1952, was to 
contain seven rocket engines, carry a 5,000-Ib war- 
he idl ind weigh Orie half million pounds I he pro 
duction model of Atlas will be considerably smaller, 
in the neighborhood of 100 feet 

Ramo Wooldridge is acting as technical director 
for the ICBM-IRBM program in concert with 
WDD. ‘The third member of the R&D combine is 
the Ballistic Missiles office of AMC 


CONTRACTS awarded 


Webcor’s Government Division has 
igned a $2,700,000 order with the 
Navy Bureau of Aeronautics for 


urborne radar system 


Instrument 
USS Gvatt, 


gunfire 


control General Electric will manufacture 


radar systems amounting to $16, 
578,47. for An Materiel Com 


mand 

into the 

Sperry Gyroscope received a $] 
93,940 contract, calling for new, 
large-scale production of electroni¢ 
to test, engine analyzers for use at An 


round the world 


computer clements to check out all units of the missile system, provide 0 O' fi 
| i rdcr provides rr volume 


inaintenance and supph information for command decision 


Rocket flight simulator by Magnavox automatically subjects accelera 


production of ground portabl 
tems, incorporating five-inch oscillo 


yf ope S 


tion-sensitive devices to the entire range of acceleration and decelera 


tion forces cncountered during rocket flights 


iny two-stage flight, Nontechnical personnel can operate the simulator, 


30 


System can duplicate 


Amny Signal Supply Agency, Phila 
delphia, has awarded 11 contract 


January 20, 1957 — ELECTRONICS business edition 





for research and investigation: $58, 
842 to RCA on low-noise micro 
wave amplifiers and wave gener 
itors; $33,664 to I S. Electric 
Manufacturing, New York, for de 
ign and development of a wafer 
type battery; $39,932 to Radiation 
Research, West Palm Beach, Fla., 
on radioactive energy for portable 
batteri $180,000 to the Um 
versity of Michigan for 


research investigation 


idditional 
directed 
toward rocket-borne measurements 
f temperature and winds in the 
Arcty $605 S to Armour Re 
earch Foundation of Illinois Insti 
tute of ‘Technology, on Air ‘Vraffi 
Control Svstem SS0,179 to Gen 
Keasbey, N. J., on 


mproved typ f hi h-frequ 1 


cral Ceramu 


ore materials by synthesis of fe 
rite $79 7 to Stanford R 
Institute, on advanced phas 


iesign paramet 


I 
intenna 


dditional 


( iluatie I 
AN/PPN 
York 


on thre 11S¢ 


Air Force Cambridge Re 
ter has two contract 
550,000 for studi 
ection f aircraft and 
the Universi ( Nh 
5125,00( or general 
high powc! 
ford Universit 
Hoffman Laboratories — lia 
warded a million 
the Navy for 6,001 units of the 
urborne portion of TACAN 


lavigation system ce 


ontract Db 


ylot exact distance 
nformation when landing 


poor we ither condition 


Rome Air Forc 
? 051,654 order with Craig § 
tems, Danver Ma for three au 
trafhe mtrol central AN 
MRN-12, eleven receiving sets and 
radios AN/MRR ind twenty-four 
radio teletypewnters-facsimiles AN 

MSO-10 


Depot placed i 
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THERMAL CONDITIONING OF ROCKETS AND GUIDED MISSILES 


HEATING OPTICAL, ELECTRONIC, OR HYDRAULIC AIRBORNE EQUIPMENT 


WHERE CAN YOU USE 
G-E SPECIALTY HEATING EQUIPMENT? 


Whenever your equipment requires 
thermal conditioning, General Electric 
specialty heating equipment can help 

G.E. has had extensive design 


FOR MORE INFORMATION contact your 
General Electric Aviation and Defense 
Industries Sales Office or send coupon, 


and manufacturing experience in pro 
viding controlled heating for a wide 


variety of applications. These applica 
tions range from giant guided missile | Ptosce cond me now belletin O6A-6288, 


-E Specialty Heatin ipment 
blankets to tiny one-inch-long accel \° 7 pp ae 
erometer heaters. Problems of intricate 
shape, large or small size, unusual en 


| Section cc 220-10A, Schenectady 5, N. Y | 


| for immediate project 


| for reference only 
vironmental conditions, and amount | 
of heat required have all been solved 


Position 


LET US ANALYSE YOUR HEATING 
PROBLEM; a General Electric specialty 
heating expert is available and a 
prompt answer is assured 


Company 


Progress /s Our Most /mportant Product 


GENERAL @@ ELECTRIC 


January 20, 1957 


Want more information? Use post card on last page 





May. auld 


meses Transistors dominate 


ATS aS cel 


Merchandise your 
advertising 

Conduct Surveys 

Get leads for your salesmen 
Get inquiries about 

your product or service 
Pin-point geographical 
or functional groups 

Sell Direct 

Build up weak territories 
Aid Dealer Relations 


Direct Mail is a necessary supple 
ment to a well rounded Business 
Paper Advertising program 


600,00 actual nomes of the top te 
buying influences in all the fields PRANSISTORS aid ce signers of test equipment, remote-positioning systems, 


Burr-Brown 


covered by the McGraw-Hill publi 
cations moke up our 150 mailing 
lists. These lists are built and main I RANSISTOR CHARACTERISTICS, such as lov power consumption, light 
tained primarily for our own use, 
but they are available to you for 
Direct Moil purposes, Pick ovt a ing number of electronic devices Portable instruments manufactured by 
list of YOUR prospect from our 


Industrial Direct Mail Catalogue. Universal Atomics (P1), Burt-Brown (P2) and Cubic (P3) are completely 
More and more, progressive compa f wie ‘ 

ransistoriz A$ ‘ g : (Pp 
nies are using Industrial Direct Mail rized \ servo implifier cle igned by M. ‘Ten Bosch (P4) to 
regularly os an advertising medium. operate on 60-cycle power is intended to meet the requirements of mili 


They effectively allocate a portion t ae 
ary specificat ~b-5400 
of their concentrate on the best ‘ ion MII I t 


weight and ruggedness, are causing them to be used in a rapidly increas 


business publication ' : 
Sais eieibiede: ditintiad- Satanieddie Kay Electric (P5) broadband video amplifier is made with a built-in 


obout our service, fill in the coupon rou dback circuit for st ibilize dl alll incl call he ul ed asa preamplifier fo! 
or write for your copy of our free 
Business ond Industrial Direct Mail 
catalogue. nounced by Navigation Computer (P?6) feature pushbutton program 


] 
oscilloscopes and vtvm's or as an audio unpliier. Shift registers an 


mung, mformation indication and number-of-bits selection 


\ OUTICE accelerony tel il} ha b C1 developed for k ly stron 
nounced by Humphrey (P7) for vith bombarded cathodes and i 
usc im instrumentation and control ud to be compl tel protected by 

tems operates within a tempera interlock Ihe tvpe 6COs 
ture range of -50 to 100 C and medium-mu trode and harp-cut 
vithstands vibration from zero. to ft tetrode announced by RCA 


000 ep p to 10 ¢g Pid in be used as a combined 


wise , 
Mc GRAW-HILL 1 igned by Davtronic Ps lator ind muxer for black mad 
DIRECT MAIL LIST SERVICE cifferential-transformer unplifier vhite or color tv 1 


pro rar i demodulated output 
Lindaner (P12) has high-pressure 


ignal for oscilloscopes, null-balance 
( iling devices illed Lie KE il to 


orders and vtvim I.ntron’s 
P9) vhf band-rejection filter with 
eparate tunable high-O rejection 


Direct Mail Division, 
McGraw-Hill Publishing Co., Inc. 
330 West 42nd $1, N. Y. 36, WN. Y. 


prevent the entry of dust, moisture 
or other contamimants into standard 
Please forward my free copy of the rotary Ul pu hbutton 
McGraw-Hill “Industrial Direct Mail 
Catalogue." 


ections 1 expected to be h Ipful in 


removing interferencs Farmer Electric 


developed a synchronou 
\ Levinthal (P10) power supph ( x such switching appli 


Name —___ 


| 


i eich deinen beta dmntes meine 


Company 


For more information circle numbers in 
SECTION B, READER SERVICE CARD (facing p 48) 
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For your immediate use 
the 6 most vital assets 


to insure your 


3 
EXECUTIVE a oul? 
SUCCESS gist) 


SL CCESSFUL ex- The six books com 
*" eeutives will tell prising this Library 
sou this simple have Teas selected 
fuect ertalt he by successful exec 
abilities practical utives as the ones 
t most useful in de 
veloping the six 
qualities of execu 

tive success 


NEW PRODUCTS 


Les 
Pam ti: 
Kay Electric 


Helps you develop these 6 
success qualities 


* « ’ 
*e « ® 6 ¢ @ Handling People @ Managing yw 
+@ é é eee * « % Oe Yourself @ Speaking F orcetully Le 
s @ Writing Clearly @ Work. ; 


Go 3 é e ing EMciently © Think. “« 
o * oo 


Ss 


M. Ten Bosch 


ing Straight 


Navigation Computer : 


computing d 


30 2880983}; 


' 
tiltl 


its of JAN-( 
nd NITEM 


Sonic (P14 
++ 


HTESTELITTCT 


LIBRARY of 
Library PRACTICAL 


] | 
cting a il Hh TOs 


Richardson-Allen 


mufput 


flection Hisith 
RCA (P16) for 
nd 3WPI] 
cathod 


Weston 


ition 


thermal sho 

loads without change 
Cirprint, a pper 
ylastic by Formica 
high-insulation ( 
id-pun hing 
nowstuyre 

P19 

vitche 


dimension 


\ line 
innounced by 
cl wed pe 


produced ty 
| 


Accessories’ (P21) line 


r-f filters and motor 


Capa Ol 


I than | 
Products (P24) announ 
MN pPOe! 
ff clectroni 
ined 
| 


quires 


Leeds and Northrup’s 


trey) | 


AcTOVOX ind knob 


Stokes (P2¢ miautomatic tran 
nolding pi National 


Instruments 7 1 


Airborne Connector nolded from Dow 
tire Corning’s P28) glass-filled silicon 


| 


' 
molding ompound ire ban 


contains 
these books 


Managing Your 
self = by Wright 
The Tech 
que oft Get 
ting Things Done 
by the Lairds 
How to Develop 
Your Thinking 
Ability by Keyes 
The Tech 
nique of Clear 
Writing by Gun 
ning How 
to Talk Well by 
Bender and 
The Technique of 
Handling People 
by the Lairds 


SAVE 81.00, 


ft 


y § 


EXECUTIVE 
TECHNIQUES 


@ 6 volumes @ 1633 pages 

@ $2000—payable $4.00 

in 10 days, then $400 a 
month 


You'll find here the heat thinking 
on a variety i 
e techs 


SEE THIS LIBRARY 10 DAYS FREE 


i McGraw-Hill Book Co., Dept. FL-1-20 


Pup nd terme 
Metireaw- Hut 


327 W. 41st St, N.Y. C. 36 


utaide t 4 


Int'l a) wa» & VL1-20 


Want more information? Use post card on lest page 
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provide better insulation resistance, 
particular] it high temperature 
Phe time required for induc 
tion heating of pecihe area of 
metal parts 1 ud to be greath 


' ( 
reduced vith 1O-ky machine 


a 
loped = b Radio Frequency 


been developed by 
to permit flush or 

inting of ft lotted 
hatts of potentiomete trimmers 
tuned coils to avoid accidental 
Smooth-On 
(P31) has a hardener available foy 


ep esis used for potting and 


! | 


! 
miisadustinent 


Cie ipsulation of clectrom Com 
ponent Claimed to give 
CPpoxl | at whon tempera 


ture of 400 | 


Webber Engineering's (P low 
temperature cabinet for testing 
clectroni ipparatus is Claimed to 
reduce surrounding temperature to 
100 bo in 30 mianiute (pera 
tion of ligh-speed direct-coupled 
circuits that require an ungrounded 
power suppl hould be possibl 
vith the Model Al0O5-15 J oph 
made by Eleor (P33 


cellent overload characteristi 
ire Claamed for Hammer Electron 
ics, (P34) combination pulse amphi 
fier and single-channel analyzer for 
cintillation pectroscopy ingle 
component monitornng md propor 
tional-counter pulse analysi 
Accurate delays of from mill 
econds to 30 seconds are said to 
be furnished with a time-delay 


relay made by G. C, Wilson (P35 


for guided mussil mid aircraft 


Surface 
available from ‘Trans-Sonics (P36 
ittached with Mylar tape 


for temperature 


temperature resistor 


can be 
telemeternng in 
ranges of 00 to 400 | \ 
radar marker generator produced by 
Advanced Electronics (P37) i 
claimed to provide both range and 
iznnuth pulse for radar testing 
ind radar personnel traming 

I'wo digital ohmmeters designed by 
Non-Linear Systems (P38) can be 
connected to digital recording sys 


tems to provide permanent records 


\ 2.500-volt regulated powcel 
upply manufactured by Kepco 


P39) is said to maintain output 
within 0.1 volt for loads from zero 


34 


appli iMOns 1s 


to ma California Chassis 
P40) has available all steel open 


lesk rack cabinets for mounting 


pubhe addr ystems and tran 
mutter Magnovox (P41) ha 
developed a rocket-flight simulator 
acceleration con 
ditions of a two-stage flight during 
each test 


vhich duplhi ite 


General Ultrasonics’ (P4 tain 
I tec] transducer provid 
quar inches of radiating area for 
tanh or vat used for cleaning 
pickling ind plating process 
Labor cost ire Claimed to be re 
duced by using Plummer’s (P43 
Zippertubing is a substitute for 
cable lacing and tying in electron 


cquipment manufacture 


Bristol’s (P44) pressure tran 
ducer for cither airborne or ground 
ud to rovide either 
linear outputs or any required 
curve for operation of conirol o1 
measuring tem blat sele 
nium rectifier distributed — bi 
Radio Recptor (P45 ire claimed 
to di Ipate heat through conduc 
tion into the chassis and require 


le Wt pace for cooling 


\ ulf cavity amplificr by Amtron 
(P46) provide 


db from 300 to 400 me and use 


overall gain of 50 


standard tuning capacitor 
Miniature precision potentiometer 
Water (P47 for 


printed circuits and automation 


ce ened by 


assembles wher precise position 
ng | required have a 3 prong base 
that fit circuit mucro 
phone socket By ined to 
operate BuQOrd MK14 servomotor 
l’eedback Controls’ (P45 
D-4+ magnetic amplifier delivers 4 
watt 


standard 


mode 


Continental Electric's (P49) plo 
totube features 


rent in darkness and is expected 


extremely low cur 


to have many applications in_ the 
ficld of instrumentation \ 
weep oscillator made by Dynac 
(P50) for laboratory use covers 
» to 5,000 cps in a continuou 
band Mass life tests of a 
many as 1,000 tubc transistors 
crystal diodes or resistors 1s said 
to be possible with the Medel 8] 
life-test set made by Systems Devel- 


opment (P51) 


Ihe Kocour (P52) clectronic 
thickness tester is claimed to meas- 


January 20, 


ure the thickne of metal plate 
on steel, copper, brass and ceramu 
Designed to be snapped into 
pla in a cha linnerman’s 
(P53 peed clip l expected to 
reduce the time required to mount 
or replace crystal cannister 
4 22.5-volt d- powel upply, a 
igned by Magnet Research (P54 
for such airborne appli ition i 
radio telemetering and instrumen 
tation, is claimed to be free of 
line transient ind to be hort 


ircuit proof 


Production 00 grams of 
ingle-crystal silicone or 1,000 gram 
of single-crystal germanium per da 
ire claimed for Precision ‘Tool & 
Engineering's (P crystal pulle 

\ tube checker bv Seco (P56 
makes tests of grid circuit, mutual 
conductance and cathode emission 
with a limited number of setup 
tep 

Waters Manufacturing (P57) ha 
i line of pan | meters encased 
clear plastic to make full use of 
Adjustment 


between ind 120 seconds is po 


recom. lighting 


ible without removing the dust 
cover of a time-delay relay availabl 
from Belltron (P55 Hum 
phrey (P59) offers a line of sector 
potentiometers de igned for con 
trol and instrumentation system 


in aircraft and mussile 


\ sweeping os illator covering a 
range of 10 to 145 me, 


marker and fixed marker 


i variable 
frequency 
ire provided in an alignment instru 
ment announced by Kay Electric 
(P60) Sheath material of 
peciall compounded silicone rub 
ber is u ed in ¢ ible developed by 
Hall-Scott (P61) which are claimed 
to provide stable performance be 


tween temperature if S5 and 


410 1 


Short lengths of magnetic tape 
are used in Burrough’s (P62) ele 
tronic filing unit to provide compact 
torage and rapid access to bu 


Mi iSure 


r-f coils, capaci 


iness imformation 
ment of the O of 
tors, insulating materials and coil 
forms is possible with a QO meter 
announced by Alpha Instruments 
(P63 Available in eight 
colors, Sealectro (P64) has press 
fit miniature and = submuiniature 
terminals, test points and connect 


ors 
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America’s Most Complete Line of Instrument Calibration Standards! 


Model 829 


Portable unit calibrates both AC 
and DC meters over ranges from 
0.25 millivolts to 2000 volts and 2 
microamperes to 20 amperes. Di- 
rect reading accuracy of 1% (0.5% 
using charts supplied). Frequency 
from 50 to 400 cps depending on 
line frequency 


Net price $2,650. f.0.b. Boonton, N.J 


Model 261B 


Calibrates all types of AC meters 
to direct reading accuracies of 
0.5% (0.25% using calibration 


"A ccuracy and 


PTT FR EMR OTE ELA 


1.5 milliamperes to 200 amperes; 
voltage range from 75 millivolts to 


UNEQUALLED = 1500 volts. Output of electronic 


js / - power oscillator has less than 5‘ 
by previous Standards! 


total harmonic content at 60 cycles 


Net price $9,250. f.0.b. Boonton, N.J. 


Dependability 3 1600, pondig m G of 30 


nN 


From actual experience by 


ECLIPSE-PIONEER DIVISION 


of Bendix Aviation Corp., Teterboro, N. J. 


“OVER SEVEN YEARS os 9 — Ps = —_ = 
: =n : : om ration of electrical instruments using 
CONTINI ol S l SAGE these console type Standards, which en 
of RFL Instrument compass the full range of testing instru 
Calibration Standards %° ments, under controlled laboratory con 


Te SMUT HN 


STRUT: ARDEA Da 


ditions, goes beyond mere convenience 
according to the Engineering Test Inspe« Their ease of operation, consistent cali 
tion Department of the Eclipse-Pioneer bration and high accuracy over wide cut ; 
Division, ‘have given us a consistent rent and voltage ranges are impossible to S Model 262B 
quality control and a comple te error elim duplicate using individual testing equip = Calibrates DC electrical measuring 
ination in our final inspection tech ment which must be moved from job to instruments to direct reading accu 
niques. These Standards are used to reg job throughout a manufacturing plant racies of 0.1% (0.05% using cali 
bration charts) through voltages 
ulate and control all instrumentation used In addition to accuracy, each RFI 7 
: ranging from 1 millivolt to 1500 
in the final check of the equipment we Standard has many features which make volts and currents ranging from 1 
manufacture. Maintenancewise, they have rapid calibration procedure possible microampere to 150 ampere 
been perfect other than a periodic Where many instruments must be tested, : Net price $15,600. f.0.b. Boonton, N.J, 
re-calibration every two years, we never it is relatively easy to calculate the cost P 


have to touch them savings over older methods of calibration 
ees ee 2 2 SS Se eS ee ee ee ee ee eee eee eee eS ee 


Radio Frequency Laboratories, inc. 
Boonton, New Jersey 


Please send me your new i-page catalog describing 


Write for technical data and application information. 


Kadio Frequency 
LABORATORIES, INC. 
Boonton, New Jersey, U.S. A. 


DESIGNERS AND MANUFACTURERS OF ELECTRICAL EQUIPMENT SINCE 1922 a eT a ee ee ee 


available Instrument Calibration Standards for 195 


Nome Title 
Company Phone 
Address 


City Stote____ 
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live series of r-f chokes availabi 
from Waters (P65) are claimed to 
provide high Q despite their small 
VA Designed for laboratory 
ind production meter calibration, 
Kay Lab’s (P66) Model 100A-20 
provides up to 1,000 volts at 200 
Wa A rate gyro available from 
either U.S. ‘Time (P67) or Sanders 
(P68) is suitable for radar antenna, 
mussile guidance and aircraft auto 
pilot systems 


RCA’s (P69) 6AWSA, a high 
mu triode and sharp-cutoff pentod 
in be used in ty receivers as a 
video amplifier and a syne amphi 
fier or syne clipper A line 
of nonsynchronous resistance-weld 
ing control panel mnounced by 
GE (P70) features plugin unit 
ind hermetically sealed relay 
Indox V, a ceramic magnetic mate 
rial developed by Indiana Steel 
Products (P71), can be used for d- 
1.otors, traveling-wave tubs ind 


loudspeaker 


Production-line stripping of film 
insulated wire should be faster with 
wire strippers made by Ideal (P7 

\ test set developed by Bendix 

(P75) 1 idaptable for preflight 

checking of mussile telemetering 

Announcing the publication of the January 1957 issue of ystem Frans-Sonics (P74 


SEMICONDUCTOR ELECTRONICS | #80 tesce ccc! 


tf | percent of full ile 


A new periodical featuring a monthly survey of the world literature on the An IBM (P75) electric t 
theory, production and use of semiconductor materials and devices. Intro writer de 
ductory subscription rate: $6.00 per year. 


Vp 
Py 


wned for use with data 


tem iutomaticall 


To be published in the spring of 1957: ABSTRACTS OF THE LITERATURE ON ( words a minute and 4 
TRANSISTORS: 1948-1956. Approx. 250 pages. Special prepublication price Prices } Operation of 
$7.50. Includes device and circuit aspects of transistors. fucl mixture and throttle control 


: : m cngine test cells, valve operation 
These publications are available only from Semiconductor Information 


° ° wie I ote many latio j rad1o 
Service, Box 407, Cambridge 39, Massachusetts. Limited printing. Order - eee ee ret - : 
your copies now to ensure delivery ictive locations are claimed Db 

imate cala inca iat adetaniaacinan thames dasiasatiaiis Bristol’s (P76) electronic remot 
po itionimng tom \ kit of | 


high-O toroidal inductors is offer 
by ‘Torocoil (P for rapid a 
o bly of prototype fillet 
experience pays anit? 
cmpcrature ) 
r clements on and 
let TWS* prepare l ( ibl vith | the rinistor 
. ° ° bndge circuit and contact meter 
your industrial literature mnounced by Assembly Prod 
ucts (P75 \ miniature 
*TECHNICAL WRITING SERVICE toroidal coil-winding machine 
McGraw-Hill Book Co. made by Harder (P79) 1 ud te 
330 WwW. A2nd i N.Y.C. gl ed produc tion of toroid il 


omponents used in hift-register 


send for information 


ind computer memori 


Want more information? Use post card on last page January 20, 1957 ELECTRONICS business edition 





VIDEO tape proves itself 


Picture quality is adequate 
Networks save money 


More deliveries expected in ‘57 


Lasr MontH CBS put the Ampex Videotape Re 
corder in operation in Los Angeles. Regular usage 
has not been set yet, but more and more shows ar 
getting the treatment We're putting it through 
its paces,” says CBS 
Storing television shows as a signal on magneti 
tape and replaying them on the air represents a new 
olution to the time difference problem between . 
the East and West Coasts that plagued the network VIDEO tape recorder by Ampex may solve time 
During one trial run a technician took less than a difference problems 
minute to set up the tape for broadcast. Ordinarily 
the “kine a film record made off the picture tubs in the neighborhood of 100 time This being true, 
takes at least twenty minutes in hour of tape would cost $2 
economy of time and pel onnel was only a small he first models dehvered wer prototype and 


part of the victory. The picture quality itself wa not production output. CBS gets five, NBC three 

according to CBS, superior to film and the government five. ‘These people were willing 
William B. Lodge, CBS vice president in charge to pay $30,000 more rather than wait for the $45,000 

of engineering, 1s enthusiastic Phere are a few bug production recorders. Ampex has 69 order 

to straighten out, but that’s normal. It’s brand new Phillip Gundy, Ampex vice president and di 
Hlere are Lodge's cost comparisons between kin rector of the audio division says, “inal assembly 

and tape. An hour of film stock plu its processing of the Videot pe hould begin next \pril or May 


> 


$350. For an hour of tape: 200 it the rate of 20 a month. As for delivery, the 


CBS believes that 1 tape in be used somewher company will onls promuse, “sometime mn 1957 


CATV systems now 
number over 500 


C'OMNMIUNI 


FCC actions 


continues | 001 en thou Holders of ulf-ty 


been isked 1) 


reque ted 
wheth 


considered 


AT&T has requester 


Hay Springs, Nebr. | 


’ } 
I'y assignments |) 


(har 
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[ust Published 


MECHANICAL DESIGN FOR °!ATION moves 
ELECTRONICS PRODUCTION 2% Plans 


Internal Revenue |) 


By John M. Decial problems of manufac ‘ing de ws 1 radio statior 


CARROLL 


f lura ane eco . | 1 . 
, ; . ; i rred j 
Associate Editor G i le varie Lhe busi 
‘ ; ea 
Electronics 


pcrise 


452 pages, 6 x 9 
illustrated 
$6.50 


ELECTRONICS IN INDUSTRY Jy. TRANSISTORS IN RADIO 
Just Published—Second Edition sup y AND TELEVISION 


plies the man who uses electronics 
equipment in plants t} a thor ! 


od Just Published, A simple, comprehen- 
‘ nical de ror t 


sive guidebook foi nn 
ane eee "a , oe KDON, Inc ought KDON, 
reults—-their design Salinas, Calif. from Frank Oxarart, 
Ih Ph rice Wa UO 


lustria ectror tu t Its I 
fegare My inate, Cniv. of Detroit, tod 


nd jun 
ha 140 pp $44 illus, 87.50 


! ina il 
reult i n ransistor 
i iy Milton Ss. Kiver, author of 
Color Pelevision fundamentals and 


Joseph S. Sample has applied to 


RCC for apy il to bu 9.6 pe 


other books on electronics mo opp 


4 illus 86.50 Mf K¢ M YK 


MUSICAL ACOUSTICS is Raab, thea 
Just Published——Fourth Edition. A sim: Tg FASTER, FASTER e he momes 


sound ut ! 


A Simple Description of a Giant Electronic 


Calculator and the Problems It Solves 


bapluings in non-technical lunguauge 


ity Charles A Culver Carteton Coll 


jth Ka ‘Oo pp tid illus eO.00 . is “ J. behkert and Ke 


by 
1 Jones, Watson Scien, Computing 
oo pp it illus x 


Rollins Broadcasting In 


COMMUNICATION by, PULSE AND 
ENGINEERING DIGITAL CIRCUITS 


fuet Pulbbllished Third tition eur ¥ Published Dested methor 
step-by-step anal , 


(14 pp 


FREE EXAMINATION COUPON 
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REEVES’ new Mincola plant shows how Long Island provides 


Room to GROW 


War-born industry matures 
Aided by location advantages 


Future expansion ensured 


SUBURBAN LONG ISLAND, adjacent to New York City, is one of 


largest clectronics centers in the nation \bout 35,000 peopl 


employed Sperry with 18,000 employe is the largest of 
than 100 employer [here are dozens of small firms with | 
50 employee 

\ wid inety of clectronic equipment for both militar 


civilian use is manufactured, including radar and other dete 
device 1utopilot fire-control mechanism guided mussile 


puter clectron tube tel on pa ind instrument 


World War Il park | the area’s ce clopm nt as an el 


cente! In the early wai rs Sperry moved to uburban 
Island and recruited and trained a large number of employe 
parallel] growth of mulitan raft manufacture pro 
impetu to clectroni 
At the end of the: war the vere | than 40 el 
thre ica loda thre 
tic 1949 
1 hie mndu 
irca Almost | miihon 
Space to build ch Ciil } 
of the area Many firms wei 


crowded 


‘ 


ill tap thie 


multistory quartel 


i 

Lhe eas rf commuting 
lose to employment ind 
recruiting cCngimecc! 

In addition, Long 1 | IT-CO d market 
center, with many rl na nti tol hn astrumen 


plane ind Hil ile pro 
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If you need effective, highly 


readable, smartly illustrated 


e company literature (booklets, 


pamphlets, manuals) to display 


e your products, inform the public 
= of your operations, attract key ¥ 
: personnel to your plant, and per- 4 
, form any of the other communi- 


cative functions vital to your 


~ business, let TECHNICAL WRIT- 


ING SERVICE do the job for you. 


E WRITING * EDITING: 
ILLUSTRATING 


PRINTING 


We produce your publications, to 
your specifications. We give com- 7 


: plete service—from research and @ 


planning through writing, design, 
and printing. Let our staff be ; 
your staff. It will save you time 


Be and money. 


— We Prepare — 


EQUIPMENT MANUALS 
~ HANDBOOKS « PRODUCT 


BULLETINS « TRAINING AIDS 
PAMPHLETS « REPORTS 


> BROCHURES *« COMPANY 


HISTORIES e PARTS LISTS 


i and other such special material. 


Write @ Phone 


TECHNICAL WRITING SERVICE 
McGraw-Hill Book Co., Inc 
330 W. 42nd St, N.Y. 36,N.Y 
LOnagacre 4-3000 





PATENT threat abroad 


Secrets unpatented abroad declassified 
May bor U. S. firms from overseas patents 


Grounds are “prior publication” 


Drciassirication of secret military clectronic manuals dispersed around 


the world with U.S. forces pose 


abroad, OTIC 


1 threat to electronic patent rights 
American Companies believe 

When a manual or document containing secret patentable data on file 
in the U.S. Patent Office is declassified a ticklish question arises: Does 
wailibility of the declassified document 


constitute publication so fat 


| his has 


Phinney, vice president and 


AS Dba lourope ih patent office Ate concerned? become 
a very grave question ays edward D 
general patent attorney of the International Telephone & ‘Tclegraph Co 
Phe way this question is answered by individual foreign governments 
whether U.S. firms are entitled to royalti 
of their invention 
lhe U.S. patent office has more than 


pate iit 


determan abroad on some 


£,000 application on which 
we ready to be issued, except that they are marked secret and 
ie therefore being held up. In addition there are about an equal number 
on file and beimg processed under a security lid 
\n international convention allows patent application in any coun 
certain small countri¢ within 
i year after filing with U.S. Patent Office, even though there has been 
But what happens if the 


patent 1s a U.S. military secret for more than a year and is then mad 


try abroad (except Argentina and 


| publication of the invention within that year 


ivailable abroad in a declassified document? 


In Vrance and many other countric prior publication anywhere in 


the world invalidates a patent. As a result, foreign companies can 


make use of these American patents without having to pay rovalti 


When a secret manual is declassified an authorized holder of the 
manual is free to give it away to any foreign business man who wants 


the imformation 


BANKS need check handlers 


LARGE POTENTIAL market for cle 


trome data-processing 


olution, and prototype machines 
equipment vill be ready soon 

byuasanne Bank Bank 
crs need help n handling a rapidly ly read, sort, prove and post check 
Ihinkel check handling 
heck \n answer to their need thes most ernou ypcrating 


for electromie check handling equip blen te \ Over 


lies im the banking need equipment to peed 


} 
mcrcasing = volun of cancelled ud manual 


billion 
ment as im sight, 1,500 bank corr vrittcen annually and the 
pondent were told at a Chicago hgure rise to 14 billion b 
onference L960 

\utomation has been hampered lhe ABA ha 
by lack of a common machine lan recognition method 
mage, David Tl. Tlinkel, of the qu nanual handling 
Amencan Bankers Association com I yn 
()ffice i rk 


equipment manufacturers have now formation would 


muttee on clectronu id printing 


promised to cooperate im seeking a 


40 January 20, 


Wanted: electronic 
VENDORS 


VENDING MACHINES are growing up. 
An estimated 3,217,000 machines 
now dispense $1.9 billion in prod- 
uct mnually Large om Carry 
up to $250 worth of electrical ind 
Shipboard 


vendors carry $40 to $60 in added 


clectronu cquipment 


electronic components to prevent 
relay and switch action from inter- 
fering with radar and radio 

Elmer Johnson, chief research en- 
gineccr for Vendo ¢ Orp AVS VC ndors 
vill need clectronic equipment to 
count cash and make change, keep 
iles inventories on computer tape 
ind cook a variety of foods quickly 


with high-fi quency radar, 


Our stake in 
CONTROLS 


INDUSTRIAI CONTROL. 1 
reasing lm portance 1 
market Nan 
ontrol device ire How ill cle 
Other 


tron iutomaty 


tron. require unplifier 


ind computer 


RIE MA reports a limb in in 


dustrial clectrom ipparatu ile 


from $250 million in 1948 to §$ 
mulhon 1 19 It predict | 


il] billion im 


Hon I ind 


tunulu f 


behind thi 


\lanufacturing 


demand 


reduction 
Liritih iLr< ind labor cost 
\Nutomati 


| ] 
thal 1) 


| 
ontrol 


mcumati 
hanical 


ist 
1 | 
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ats 
face it 


HAVE YOU A DISASTER PLAN FOR YOUR PLANT? 


BOMBS...OR FIRE...OR FLOOD...OR TORNADO 
e+ you can handle them if you act now. 


Let’s face it... the threac of war and the atomic bomb 
has become a real part of our life—and will be with us 
for years. Fires, tornadoes and other disasters, too, can 
strike without warning. 

Whatever the emergency is, everybody’s going to 
want help at the same time. It may be hours before out- 
side help reaches you. The best chance of survival for 
you and your workers—and the fastest way to get back 
into production—is to know what to do and be ready to 
do it. Disaster may happen TOMORROW, Take these 
simple precautions TODAY 
| Call your local Civil Defense Director. He’ll help 
you set up a plan for your offices and plant—a plan 
that’s safer, because it’s integrated with community 
Civil Defense action. 

[ | Check contents and locations of first-aid kits. Be 
sure they’re adequate and up to date. Here, again, your 
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CD Director can help. He'll advise you on supplies 
needed for injuries due to blast, radiation, ete. 

Encourage personnel to attend Ked Cross First-Aid 
Training Courses. They may save your life. 

Encourage your staff and your community to have 
their homes prepared. Run ads in your plant paper, in 
local newspapers, over T'V and radio, on bulletin boards. 
Your CD Director can show you ads and official CD 
films or literature that you can sponsor locally. Set the 
standard of preparedness in your plant city. There’s no 
better way of building prestige and good community 


relations—and no greater way of helping America, 


Act now... check off these four simple points oes 


before it’s wo late, 





BRITISH computers hit $40 million 


Explore small business market 
More than 200 machines on order 


Predict $84 million by 1958 


\ peatop of rapid expansion is underway in Britain’ 
omputer manufacturing mdustry. British compan 
have orders for more than 0 ‘computing machine 
ind auxihary equipment. Value: about $40 million 

len British companies presently manufacturing 
clectromic computers anticipate 1955 orders for 300) 


t million 


mcluding sal ind rental An imereased number 


to 400 machine ilued at more than 


of firms in the field i ilso expected 

\n example of a newcomer to Britain's computer 
held is J. Lyons and Co., a caterer, restaurant ownel 
ind food distributor, Unable to get the type of 
Omiputel it wanted, Lyons gathered its own small 
orps of engineers, adapted a Cambridge University 
Omputes mid can up with Leo | and then Leo II 

1) pite the growth trend computer development 
the United Kingdom still lags behind that of the 


United State Both analog and digital type ir 


Developments ABROAD 


A British clectronic heart and lung ind better typ 


machine for use im cardia urger bring color television to the British ri I Pel phon >. 3 


bemeg manufactured on a com publi 
mercial scale by New. Ilectrom 
Products Ltd., London, and order 
cived from hospital L.td., is building 


ite bemeg 


in Kurope and the U. S$ I hic tory that will have 


nachine was concewed by ID. G 
Melrose of the po t-vraduate Medi 
cal School of London and is housed tem 
begin ine July 


nea troll measurmg 3 by 3 by 
feet It consists of an oxygenator 


vhich takes over the function of — Five transmitting 


the luny thr pump which maim 


che dul d to iy 


tam artificial blood circulation and 


in clectronic control unit Cal 


Svilvania Electric ind) Britain r concession from 


Phorm Eleetrneal Industri have ment, ha 


rout opened i new color ( ment contract to Hurope in firm 
Srcmens of Germans 


tory at Enheld, Middlesex 


land, amuned at developing \\ 5595,000 order 


42 


Batchelor Pe 
7-muilhion fac tract for tude 


British food canner 


clectronu pea ind 
rachiann ind a fast-hlling canning 


Production 


Portuguese television 


iW irc d 


being de cloped ind produced but there have so far 
been few developments to rival their American coun- 
terpart 

In Britain the greatest initial large-scale uss 
probably for small busine 
These will supplement the work of more than two 


computers ar omputel 
million clerk employed In accounting depart nt 
ill over Britain. ‘The city of Norwich in Norfolk 
vill install a fully-electronic billing tem for publi 
utilities, as well as for handling the payroll for muni 
cipal employe 

lerranti estimates its current annual sales of com 
puters at about $1 million and hopes to jump that 
to between $5.5 and $ million ina year and a half 


P. 1). all, errant 


his company’s major computer expansion will be in 
| } | 


commercial MWiahagel 1\ 


machine-tool control and automatic device ind in 
the small-busine 
lerranti lists three lines of computers: the Nlark 


I, a large cathode-ray-storage icntific model priced 


computing fe Ic 


around $280,000: the Mercury, a large scientific ma- 
CHInC, ALISO S¢ Wy TOT apou $2 5 }; Ali i¢ WwAalicl 
| | I] f bout 0,001 | tl | 

Pegasu priced it around $140,000. ‘The latter ma 
chine can be used alternatively for icntific or busi 


i data processing 


tub ina te nd antennas; the I'rench (¢ oOmpag 


received 
1 $245,000 contract for link equip 
ment ind the Dutch firm= of 
Philips was given 490,000 con 


cquipment ind 


more than LOU vehick 


bean Pl idin 


Canada’s newest and largest mag 


expected to netron plant completed last ycaJ 
by the Canadian Marcon Com- 


pany, Ltd. at a cost of $1.5 million, 


tations for th is now reaching full production in 
network are the Town of Mount Royal, north 
in Operation thi of Montreal The unmediate pro 
Radciotelevi 


vhich received the network operat Canada 


Portugu duction roal wall be to Wiswecl 


demand for magnetrons 


the govern for defense and civilian radar uses 


three equi birst type will operate in the 


microwave Frequency rang¢ round 
received a 1 OOO 000 and 10.000 mega 


transmitter CVCK 
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EXPORTS and 
IMPORTS 


German 
it 
that 


} 


\l 


How to keep informed 


on the 


rompt part of your business 


\\ h i 


AT YOUR FINGER TIPS, issue after issue, 

is one of your richest veins of 

job information — advertising. 

You might call it the “with what” type — 

which dovetails the “how” of the editorial pages. 
Easy to read, talking your language, geared 
specifically to the betterment of 

your business, this is the kind of practical 

data which may well help you do a 


job quicker, better — save your company money, 


Each advertiser is obviously doing 

his level best to give you helpful information, 
3y showing, through the advertising pages, 
how his product or service can benefit you 
and your company, he is taking his most 
efficient way toward a sale 


Add up all the advertisers and you've got 
a gold mine of current, on-the-job information., 
Yours for the reading are a wealth of data 
and facts on the very latest in products, 
services, tools .. . product developments, 
materials, processes, methods. 
You, too, have a big stake in the 
Eletromar advertising pages. Read them regularly, 
iS. A io de Ja ' ‘Ol carefully to keep job-informed on the 
Brazilian electric equip ' : “with what” part of your business. 
facturing 
nd Sola lectr have 
ned a li d engi McGRAW-HILL 
igreemen letromar i ensed te 
manufacture clectrical equipment PUBLICATIONS 
itiizing Sol 
irch data 
Included are 
formers and 


upph 1 
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PLANTS and PEOPLE 


NEW team ( Geller and MeMorrow chart Waltham 


course 


More COMPANIES jump in 


pani ) ) sq ft of the 


trom 


cr. Phe 


Waltham W 
| Iriclust 


| (M0) 


Crosiry division of A 


Cll dropped hour 


have he cn fille d 


John Maihah 


md 


inning worl 
il ly and cle 
Wilmingt 


on proy 


SPERRY RAND 
grows 


Operations of broadly di 
Sper Rand iT 
Sper 
building 
adc clop 
q ft 


It 


Executive 
MEETINGS 


Jan. 28-31: W 
Man 
\f 


Keb. 18-20 and Mar. 20-22 
ANIA) Sem 1 M 
R&D Eft icraton-Ast 


5-27: Annual A\MIA 


Mar. 18-2] 
\\ 
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va for 
1 ystem 
\W ork ontinu 
spern Phoenix 
Phoenix, Ariz Wh 
ant now goin 
ee MMO hould he 
in August Phoenix 
have already begun in 14 
if space at th tate fair ground 
Sperry Phoenix will bui flight 
ind engin itro] 
Sperry Rand's Univa 


reneral ile MWMnagel 


Wer 


linigan Jr., one-time iles repre 
entative for the computermaker’s 
Washington account take 

iles management of the 


cial Univac systems 


BAKELITE shuffles 
managers 


BAKELITE COMPANY, division of 
Union Carbide, has appointed two 
Hcw Kecutive for il ind mar 
keting, and realigned its organiza 
tion into five production group 
C. W. Blount, former 
dent in charge of 
Ice pre ident for 
D. Benedito mi 
manager t 
Ni mwhile 
cral managers wer 


pon ibilit 


line A. W. Dow 

esin ind ompound 

Boehm for phenolics; ¢ 

Jr. for pol lefine 3 

for polystvrene resins and 

pounds; and R. D. Glenn for 
ind impound Al] 
up from within the 


Ih} inh" 


M-H top post 
goes to Brown exec 


MIINNEAPOLIS-LTON? ELI 


NEW 


... FAST 
SERVICE 


ELECTRONIC 
TRANSFORMERS 


UP TO SIX 
SHIPPED WITHIN ONE WEEK 


MOU EER tl ae bY 


SOMERVILLE, MASS. ° SOmerset 6-6100 


WHY THE BUSINESS EDITIONS? 


You ee the readers ° have Vol ed anoever ine reasing demand for 
more information to keep abreast of business developments in the 
field At first this was met through two «de partments: ‘Industry 


Report” and “Plants and People s 


Since 1952, readership studies have proved a still) increasing 
demand for business information by ALL ELECTRONICS READ 


ERS that could not be ignored 


Phe two BUSINESS EDITIONS provide this information on... 


* Business * Government 


® Research © Markets 


e Topic al 


Now... a publishing package with every kind of information 


needed by the industry. 


Ihe TECHNICAL EDITION (still the textbook of the working 
engineer) TWO BUSINESS EDITIONS ... PLUS the ELE 
PRONICS BUYERS’ GUIDE 


electronics 


A McGraw-Hill Publication * 330 West 42nd Street © New York < 
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For Complete 
Product Data.. 


DESIGNERS & 
SPECIFIERS 
TURN TO THE... 


electronics 
BUYERS’ GUIDE 


These key people... the 
buying influences... rely 
on the “Guide” to answer 
all their product prob- 


lems. 


In this product source 
book they find... 


® Complete product list- 
ings with advertisers bold- 


faced. 


© Special catalogue-style 
advertisements giving the 


complete product story. 


® List of the industry's 
manufacturers anda 


trade name index. 


the BUYERS’ GUIDE 
published mid-June as 
the 37th issue of .. . 


electronics 


A McGraw-Hill Publication 
330 West 42nd Street 
New York 36, N. Y 


lator compan Brown has been 
working closely with a recent M-H 
icquisition Davies Laboratories of 
seltsville, Md., makers of data 


cording tem 


PHILCO has new 
officers 


Resnurrie at Philco ha produced 
ome new officers and a realign 
ment of responsibility at the top 
Ihe realignment immmounced = by 
president James M. Skinner Jr. at 
year's end, had been under con 
ideration since fall as part of 
Phileo’s general effort to firm up 
its management structure 

hour executive vice president 
now guide poli¢ v for the Philadel 
phia corporation. John M. Otter 
who was already an exec, is now 1 
ponsible for all phases of market 
ing. Research and cngimeecnng p 
Leshe J. Woods is now an execu 
tive vice president with the in 
functions. Larry I’. Hardy, general 
manager of  Philco consume! 
products divisions, moved up to be 
an executive v-p controlling — the 
me activiti former manufa 
turing vice president Joseph TI 
Gillies is the new operations exe 

At the same time, former Ra 
theon vice president Henry J 
Argento moves in to take command 
of Philco’s increasingly important 

crnment. and Industral divi 

on Argento 
mclude running new Phil 

iia Lansdale ‘Tube Co 
Sierra electron be ul 
James D. MeLean (no kin to Sid 
1 project head William M 
Lean MeLean rr 
Phileo to become pre 


rencral manager of Tloffman La 


pon ibility. wall 


or cnginecri ubsidiary of 


oast tv maker Hoffman 


BELL gets reactor 


Ain Force will give a nuclear r 
tor to Bell Laboratori Llc 
which will be built at Wh 
| vill permit Noth 
udy th lectrical 
tructural proper 
the effects of radiation 
lectronic Components and 


Limited research in the 


January 20, 


ficlds is already done by Bell at 
Long Island's Brookhaven National 
Laborator 

Construction of the reactor will 
begin this vear, and will be com 
pleted in 1958 Phe Au Fore 
is also giving a 3-muillion-clectron 
volt Van de Graaff accelerator to 
the Lab 


Tl closes ranks 


Iwo ‘Texas INStRUMENTS subsidi 
ari become operating division 
as a result of an organizational 
change Hlouston ‘Technical Lab 
oratoru maker of geoph ical and 
industrial instruments, changes it 
name to become the Industrial In 
strumentation division of ‘TI. Wm 
I. Mann Co Monrovia, Cal 
manufacturer of precision optical 
equipment, is now called — the 
Opti division 


Executive MOVES 


Two pays after Chicago's Junior 
Association of Commerce and In 
dustr named him thi cits 
outstanding yvoung man” for 1956 
Robert W. Galvin became presi 
dent of Motorola, succeeding Paul 
Galvin, vho becom board chan 
man but keep the reins as chiet 
exccuth officer 

\udivox production v-p_ Rolf 
Stutz moved into the presidenc 
idvancing Andrew Propper to board 
chairman, and pulling chief engi 
necr Warren Walters into Ili 
former job 

\-bomb scientist Leo Szilard wa 
hired by Unitrom Corp, a yr 
cial msultant to direct develo; 


mie work clectron 


t ] 
il 


Borg-Warnei pre identi 
int Henry M. Haase moved 


POSscare hi 


| +i 
( il 


Hiram Prince 
Panellit gener 
lard Shriver 
dent ¢ i 
new Cl i lial 
pe n of W. E. Peek 
Avco v-p Harvey Williams moved 
to Philad Iphia 1 pr ident if 


Philco International 


1957 — ELECTRONICS business edition 





EM PLOYM ENT OPPORTUNITIES 


The Advertisements in this secti ide all employment opport ities—executive, manager t, tee ical, selling, office, skilled, manual 


Positions Vacant Civil Service Opportunities Employment Agencies 
Positions Wanted Selling Opportunities Wanted Employment Services 


NATIONAL Part Time Work Selling Opportunities Offered Labor Bureaus 


DISPLAYED RATES UNDISPLAYED 


COVERAGE Soe 


Microwave 


Design Engineer Stescatch Scientists 


to $12,000 At the AVCO Re 


can find satisfaction in a sm youthful, progressive laboratory 


earch horato 1 young, creative crentist 


which ts moving rapidly along in the modern, scientific world 


Integrated here in a university atmosphere are the fields of 
PiTysics, feruu nics, and pn i nenmuste You ders? indie 
vidual tistact 1 working these road areas otf Knowledge tn 
intimate ontact ith t ) { entiti grour You receive 
individual recognition for yor or ibhution for a new under 
taunding of scientific fundamentals through publication of re 


arch re itsin tt 


Ihe Re 
ii a 


phenome 


Location 


Elect Eq 


GENERAL €@ ELECTRIC 
Ir. Scientists > 


Associate Scientists 


E. E. SALES REPRESENTATIVE Sr. Screntists 
ELECTRONIC & NUCLEONIC INSTRUMENTS ! 


st Ielectronte Phi 


REPRESENTATIVES 


N THE ELECTRONIC N 
ONTRACT RATES GIVEN ON 
REQUEST WRITE 


| MANUFACTURERS’ | 
| 
| 


ELECTRONICS 
A snguinanineiii 


FRED F. BARTLETT & CO. | Sivicien AVES WANGPAGTERING Cone, 
Electronic Instrumentation | RESEARCH 


2362 Revere Beach Parkway 


PA(E) © N.J(S) © DEL © MD. © DC © VA. | LABORATORY | EVERETT, MASSACHUSETTS 


160 Morlyn Ave., Bryn Mawr, Po 
LAwrence 5-7030 
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INDEX TO ADVERTISERS 
Industry to help REPS Riprenraalinegipernigeoenet 


Ageney 
Airpax Products Co 


A tre nd tow rd Clos OOPel ition rll rf ) Ang Ie wre American Airlines, tne 


vtween manufactures und thei loca, Concord. Ma American Time Products, tne 


Art Wire & Stamping Co, 
hannels of distribution 1 haping ‘ 


ip in the industs Phe tightenime Components Corp., Denville, N. J Burlett & Co., Fred I 

ket is encouraging part ind ippointed Prank B. Kos sler, Lo Electronics 

ipment maker to give more Angcle rep for the far West, and 
im them to do ( Hl. Luea Dallas, for the South 


clling jod upport them 


General Electric Co 


Hewlett-Packard Co 
} 


Mi natruments 
idequate hnancmng fuxson Ens ve 


S| MeGraw-Hill Book Co 
shoestring distribution ven 


ture vs Svilvania’s Don Mitchell 


} New England Transformer Co 
sill not be uccessful om the - 


ritical pe nod ahead I hie cram Other DISTRIBUTION Kadlo Corporation of America tth Cover 


Dle for bout ii \ il] force indu try Kadto Frequency Laboratories, Ine 


to ba | up thie ri ) hould cCncoul news Semiconductor [nformation Service ‘ 


ige reps to feel more re ponsible Sperry Gyroscope Co tral Cover 


Microwuve Associates, Ine 


' ° : . . ! 
toward they prin ipal University Loudspeake rs of White Sprague Electric Cc 


Manufacturers must tram their Plains, N.Y now merchandise 
vii sales Organizations and educate its products in) Salt) Lake Cit 
distributor ivs J. A. Milling through Leon S. Bush Virginia Electric and Power Co 
resident of Tloward W. Sams Co 
We can make better business Denver Engineering Sales recenth 
men Milling told the Electronic undertook distribution of the tub 
Parts and Mquipment Nanufactur ing, wire and cable of the Wil 
ers Association, “by doing a better liam Brand Company, Willimanti 


tramang ind cling job our Conn 


clve 


“. Petersburg Chamber of Commerce 


Sylvanian Electric Products, Ine mal Cover 


Seattle rep Don Smith now di 
Underwood Corp.'s hlectronic tribute International Electron 
Computer division set up a distribu Research's tube shield ' OPPORTI 
tion organization for its clectric de 
lay line. Seven reps will cover the KlectroData division of Burrough 
country. The sales network is mad sect up four regional marketing SEARCHLIGHT 
up of CooperSimon, New York ircas to handle sales for its elec ADV ER TIOES 
Vaen Associates, ‘Varrytown, N.Y tronic computer line. Avien will 
hloyd Faucett Atlanta: Martin merchandise it mistrument ind 
bnedman, Philad Iphia Arthur J control systems in Canada through 
Schubert, Skokie, Hhnoi M. B Bonan Engimecring Ltd., Montreal 


About our TECHNICAL Edition... 


A method for broadcasting tv sound on the visual — the January | edition. Said to cost only $15 for parts, 
carrer 1s describ n the January 1, 1957 edition of — it incorporates a transistor oscillator. When the tank 
hi ecrronics \ f Used at WAAM-TV © coil is brought near metal, the frequency of the oscil 
Baltimor j ( ound carry farhure lator change 
hf transmitter and a 
Or-aniplit | ! um SC or i il \ technique fo odifving resistan 
Nbixin i i Lhe ri C4 cnsing cme n transduce 


from the mumature transmitter provi Tad nd rv \m 


} | 


t lcment 


DHE EDEPORS 
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electronics READER SERVICE CARD 


FOR ADDITIONAL INFORMATION ON ADVERTISEMENTS AND NEW PRODUCTS 


Here is How to Use the Card! 


RMATION ON ADVERTISEMENTS? 


iS } 


WANT MORE INFORMATION ON NEW PRODUCTS? 


in ELECTRONICS h 
the responding number in secti 


Is d numbe 
Service Card (below). 


YOUR ACCURACY ASSURES CORRECT REPLIES 


yOu! nvenience © f 


retiy 
f@iull 


Fractional Page Diagram on Other Side of This Pagel 


FILL IN NAME, READER SERVICE CARD 
POSITION, COMPANY 


& ADDRESS HERE 


¢ electronics ° 


at eS ais 
APR. 20TH 
FOR ADDITIONAL 
INFORMATION ON 
AN AD, CIRCLE 
CORRECT NUMBER 
IN SECTION A 


NEW PRODUCT 
INFORMATION 
USE SECTION B 


NS 
WLOTzeY 4 


CARD EXPIRES 
APR. 20TH 


iN NAME, 
POSITION, COMPANY 
& ADDRESS HERE 


¢ electronics READER SERVICE CARD 


FOR ADDITIONAL 
NFORMATION ON 
AN AD, CIRCLE 
CORRECT NUMBER 
IN SECTION A 


NEW PRODUCT 


P/6 P6 PBS PY 
P92 


INFORMATION? 


USE SECTION B 


1 F P68 P73 P78 
9 P64 P69 P74 P79 
P65 P70 P75 P80 


P63 Phe PID 
Pa4 POD POA 
P65 PF Pgs 





DIAGRAMS BELOW SHOW HOW TO USE THE KEY 
ON PAGES WITH MORE THAN ONE ADVERTISEMENT 


SESS eee natant 


ELECTRONICS 


BS Ree bnetenet 


ELECTRONICS 





considered the advantages of 


travelling wave tubes? 


hl | 


f nie Tube Division 


GYROSCOPE COMPANY 





ELECTRONICS-CATALYST FOR INDUSTRIAL PROGRESS 


Through the magic of photoelectronics 
—RCA Tubes work wonders 
with age light 


Like a modern genie of Aladdin's tal 
are putting light to work in amazing w 

ect, measure, guard—efficiently, speedily, and econo 

In industrial television, for example, RCA TV ca 
are helping to improve product quality, increa 
train personnel, protect life 
vision into places heretofore 
man to worl 

In work with invisible 
tubes are used in o: Si y veophy al surve in ich 
determine hicks ‘ aterial conduct at ‘ article equipment ; te Re 
research sae aes A Tubs } wd in the di Ve { the antl tion A1I9Q3 H 


— ROA ELECTRON TUBES FOR INDUSTRY 


RADIO CORPORATION OF AMERICA TUBE DIVISION 


N conti 
a) 


Checking durability of piston 
treated by measuring radioactivity 
deposited int 





